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ACTION: Notice of intent to delete/the Conklin Dum 
National Priorities List: Request for

SUMMARY: The Environmental Protection Agency (EPA) Region II announces 
its intent to delete the Conklin Dumps site from the National 
Priorities List (NPL) and requests public comment on this action. The 
NPL is Appendix B of 40 CFR part 300 which is the National Oil and 
Hazardous Substances Pollution Contingency Plan (NCP), which EPA 
promulgated pursuant to Section 105 of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), as amended. EPA and 
the State of New York have determined that, no further cleanup by 
responsible parties is appropriate under CERCLA. Moreover, EPA and the 
State have determined that CERCLA activities conducted at the Conklin 
Dumps to date have been protective of public health, welfare, and the 
environment.

DATES: Comments concerning the deletion of the Conklin Dumps site from 
the NPL may be submitted on or before March 12, 1997.



ADDRESSES: Comments concerning the deletion of the Conklin Dumps site 
from the NPL may be submitted to: Arnold R. Bemas, P.E., Remedial 
Project Manager, U.S. Environmental Protection Agency, Region II, 290 
Broadway, 20th floor, New York, NY 10007-1866.

Comprehensive information on the Conklin Dumps site is contained in 
the EPA Region II public docket, which is located at EPA’s Region II 
office (the 18th floor), and is available for viewing, by appointment 
only, from 9:00 a.m. to 5:00 p.m., Monday through Friday, excluding 
holidays. For further information, or to request an appointment to 
review the public docket, please contact Mr. Bemas at (212) 637-3964.

Background information from the Regional public docket is also 
available for viewing at the Conklin Dumps site’s Administrative Record 
repository located at: Conklin Town Hall, 1271 Conklin Road, Conklin,
NY 13748.

FOR FURTHER INFORMATION CONTACT: Arnold Bemas at (212) 637-3964. 

SUPPLEMENTARY INFORMATION:
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I. Introduction

EPA Region II announces its intent to delete the Conklin Dumps site 
from the NPL and requests public comment on this action. The NPL is 
Appendix B to the NCP, which EPA promulgated pursuant to Section 105 of 
CERCLA, as amended. EPA identifies sites that appear to present a 
significant risk to public health, welfare, or the environment and 
maintains the NPL as the list of those sites. Sites on the NPL may be 
the subject of remedial actions (RAs) financed by the Hazardous 
Substances Superfund Response Trust Fund (the “ Fund” ). Pursuant to 
Sec. 300.425 (e)(3) of the NCP, any site deleted from the NPL remains 
eligible for Fund-financed RAs, if conditions at such site warrant 
action.

EPA will accept comments concerning the Conklin Dumps site for 
thirty (30) days after publication of this document in the Federal 
Register (until March 12, 1997).

Section II of this notice explains the criteria for deleting sites 
from the NPL. Section III discusses the procedures that EPA is using



for this action. Section IV discusses how the Conklin Dumps site meets 
the deletion criteria.

II. NPL Deletion Criteria

The NCP establishes the criteria that the Agency uses to delete 
sites from the NPL. In accordance with 40 CFR Sec. 300.425 (e), sites 
may be deleted from the NPL where no further response is appropriate.
In making this determination, EPA, in consultation with the State, will 
consider whether any of the following criteria have been met:

1. That responsible or other persons have implemented all 
appropriate response actions required; or

2. All appropriate Fund-financed responses under CERCLA have been 
implemented, and no further cleanup by responsible parties is 
appropriate; or

3. The remedial investigation has shown that the release poses no 
significant threat to public health or the environment and, therefore, 
taking remedial measures is not appropriate.

III. Deletion Procedures

The NCP provides that EPA shall not delete a site from the NPL 
until the State in which the release was located has concurred, and the 
public has been afforded an opportunity to comment on the proposed 
deletion. Deletion of a site from the NPL does not affect responsible 
party liability or impede agency efforts to recover costs associated 
with response efforts. The NPL is designed primarily for informational 
purposes and to assist agency management.

The following procedures were used for the intended deletion of the 
Conklin Dumps site:

1. EPA Region II has recommended deletion and has prepared the 
relevant documents.

2. The State of New York has concurred with the deletion decision.
3. Concurrent with this Notice of Intent to Delete, a notice has 

been published in local newspapers and has been distributed to 
appropriate federal, state and local officials, and other interested 
parties. This notice announces a thirty (30)-day public comment period 
on the deletion package starting on February 10, 1997 and concluding on 
March 12, 1997.

4. The Region has made all relevant documents available in the 
regional office and the local site information repository.

EPA Region II will accept and evaluate public comments and prepare 
a Responsiveness Summary, which will address the comments received, 
before a final decision is made. The Agency believes that deletion



procedures should focus on notice and comment at the local level.
Comments from the local community may be most pertinent to deletion 
decisions. If, after consideration of these comments, EPA decides to 
proceed with deletion, the EPA Regional Administrator will place a 
Notice of Deletion in the Federal Register. The NPL will reflect any 
deletions in the next update. Public notices and copies of the 
Responsiveness Summary will be made available to the public by EPA 
Region II.

IV. Basis for Intended Site Deletion 

Site History and Background

The Conklin Dumps site originally consisted of two landfilled areas 
totaling about 37 acres, referred to as the Upper and Lower Landfills.
The Lower Landfill, which was operated between 1964 and 1969, contained 
approximately 48,000 cubic yards of wastes before it was excavated and 
consolidated with the Upper Landfill. The Upper Landfill, which 
originally contained approximately 55,000 cubic yards of waste, was 
operated from 1969 until 1975, when a closure order was issued by the 
New York State Department of Environmental Conservation (NYSDEC). The 
property is currently owned by the Town of Conklin.

A two-phase hydrogeologic investigation was completed by O’Brien 
and Gere Engineers for the Broome County Industrial Development Agency 
in 1984 and 1985; additional field work was performed in 1986. In June 
1986, the site was nominated for inclusion on the National Priorities 
List. In June 1987, a Consent Order was signed

[[Page 5952]]

between the Town of Conklin and NYSDEC, which covered the performance 
of a remedial investigation and feasibility study (RI/FS) and the 
remedial design (RD)/remedial action (RA).

The RI, which was completed in December 1988, indicated limited 
ground-water contamination in the immediate vicinity of the Upper 
Landfill. Confirmatory sampling, performed in June 1990, confirmed the 
RI findings and provided additional validated data.

An FS report was completed in January 1991.
EPA, in consultation with NYSDEC, issued a Proposed Plan on 

February 3, 1991. A public comment period began on February 4, 1991 and 
extended until March 6, 1991. A public meeting was held at the Conklin 
Town Hall on February 25, 1991. A ROD, which was signed by the EPA 
Regional Administrator on March 29, 1991, called for, among other 
things, capping of the Upper Landfill and the Lower Landfill in-place,



leachate collection, either on- or off-site treatment of the leachate, 
and long-term monitoring.

During preliminary design activities associated with the selected 
remedy, it was determined that the construction of a leachate 
collection trench and cap at the Lower Landfill would present 
significant engineering difficulties due to the proximity of an 
adjacent wetland and railroad tracks. In order to eliminate the 
leachate seeps at the Lower Landfill, it would be necessary to install 
a leachate collection system below the water table. A leachate 
collection system installed below the water table, however, would 
collect vast amounts of uncontaminated ground water and could adversely 
impact the adjacent wetland by dewatering a portion of it, unless 
hydraulic barriers were installed (which in itself could adversely 
impact the wetland). In addition, installing a cap on the Lower 
Landfill could negatively impact the adjacent wetland in that it would 
encroach on the wetland. Due to these technical feasibility and 
environmental concerns, the selected remedy was modified by an 
Explanation of Significant Differences (ESD) in September 1992. The 
modified remedy consists of the excavation of the Lower Landfill, 
consolidation of the excavated Lower Landfill contents onto the Upper 
Landfill, capping of the Upper Landfill, construction of a leachate 
collection system, and either on- or off-site treatment of the 
leachate.
Lower Landfill

The RD associated with the excavation of the Lower Landfill and 
consolidation of the excavated wastes onto the Upper Landfill commenced 
in April 1991 and was completed in September 1992.

The excavation of the Lower Landfill began in January 1993. The 
composition of the wastes that were encountered during the excavation 
was primarily soil and decomposed organic matter intermixed with scrap 
metal, bottles and fabric from a local tent manufacturer. Although four 
55 gallon drums were encountered, they were found to be empty or 
contained non-hazardous debris, and were crushed and disposed of in the 
Upper Landfill.

The waste that was excavated from the Lower Landfill was deposited 
on the Upper Landfill in approximately one-foot lifts. This effort was 
completed in July 1993.

A Remedial Action Report, documenting the completion of the 
excavation of the Lower Landfill was approved on September 29, 1993. 
Upper Landfill

The RD associated with the capping of the consolidated wastes on 
the Upper Landfill and the construction of a leachate collection, 
storage, and pre-treatment system commenced in April 1991 and was 
completed in July 1993.



The compaction and regrading of the excavated waste mass, 
installation of a leachate recovery system, construction of a final 
cover system for the Upper Landfill, and the installation of an eight- 
foot high chain linked fence around the Upper Landfill to restrict 
access, was performed from October 1993 to November 1994.
Leachate Storage and Pre-Treatment System

In June 1995, the Bingham ton-John son City Joint Sewer Board 
approved the Town of Conklin’s application for discharge of the 
leachate from the Upper Landfill into the sanitary sewer system for 
treatment at the Binghamton-Johnson City Joint Sewage Treatment Plant 
in Vestal, New York. This approval required that the Town obtain an 
industrial wastewater discharge permit and temporarily store the 
leachate in an on-site storage tank while it is sampled and analyzed to 
determine if it meets the discharge requirements of the permit.

The construction of a leachate storage, pre-treatment system, and 
pipeline to the sewer interceptor, which began in November 1995, 
included the installation of a 30,000 gallon horizontal steel storage 
tank with a secondary containment dike, installation of a leachate pre­
treatment system, consisting of a series of bag filters to remove 
solids, and installation of a pipe to discharge the leachate from the 
storage and pre-treatment system to the sanitary sewer system. Although 
the work was completed in January 1996, a final inspection could not be 
conducted until after the snow melt in June 1996.

A Remedial Action Report, documenting the completion of the 
construction of the final cover system and leachate collection system 
for the Upper Landfill, leachate collection tank installation, and 
construction of a pipeline to the sewer interceptor was approved on 
July 15, 1996.

A Superfund Site Close-Out Report for the site was approved on 
September 13, 1996.

Summary of Operation and Maintenance and Five-Year Review Requirements

Pursuant to terms of the Consent Order signed with NYSDEC on June 
12, 1987, the Town of Conklin will perform post-remediation operation 
and maintenance associated with the Upper Landfill’s final cover system 
and the leachate collection and pre-treatment systems. These activities 
will consist of landfill cover system inspection and maintenance 
(including grass mowing, fence repairs, soil cover repairs); leachate 
collection system inspection, operation, and maintenance; and leachate 
pre-treatment system inspection, operation, and maintenance. In 
addition, groundwater, surface water, and leachate sampling and 
analysis will be performed.

A statutory review of the long-term monitoring and inspection



program reports will be performed in January 1998, five years after the 
initiation of the RA, to assure that the remedy remains effective in 
protecting human health and the environment.

Summary of How the Deletion Criteria Has Been Met

All of the completion requirements for this site have been met as 
specified in OSWER Directive 9320.2-09. Specifically, based on the 
field observations associated with NYSDEC construction oversight, the 
results of the preliminary post-construction and the final post­
construction inspections, and the results of samples collected during 
the implantation of the remedy, it has been determined that 
construction for the Conklin Dumps site has been completed and that the 
construction activities performed on-site were consistent with the RD 
plans and specifications and conform with the remedies selected in the 
ROD, as modified by the ESD.
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EPA, with concurrence from the State on December 16, 1996, has 
determined that the response actions undertaken at the Conklin Dumps 
site are protective of human health and the environment.

In accordance with 40 CFR 300.425(e), sites may be deleted from the 
NPL where no further response is appropriate. EPA, in consultation with 
the State, has determined that all appropriate responses under CERCLA 
have been implemented and that no further cleanup by responsible 
parties is appropriate. Having met the deletion criteria, EPA proposes 
to delete the Conklin Dumps site from the NPL.

Dated: January 17, 1997.
William J. Muszynski,
Acting Regional Administrator.
[FR Doc. 97-2994 Filed 2-7-97; 8:45 am]
BILLING CODE 6560-50-P
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OBHSEN S  GERE

March 19, 1984

Mr. Peter K ay , Executive D irector 
Broome County Industrial Development Agency 
c/o Planning Department 
5th Floor
County Office Build ing 
Government Plaza 
Binghamton, New York 13903

Dear M r. Kay:

Enclosed is the Hydrogeologic Investigation Report of the proposed Broome 
County Industrial Park  which was prepared by O 'B rien  & Gere Eng ineers, 
Inc. for the Broome County Industria l Development Agency.

The report summarizes environmental impacts and development limitations 
imposed by two abandoned landfills at the proposed industrial park site 
located in Conklin , New Yo rk . In addition, the report includes recommen­
dations and cost estimates of remedial actions proposed for the two landfills.

We appreciate having had this opportunity to work for the Broome County 
Industrial Development Agency and look forward to meeting with you to 
discuss the conclusions and recommendations of the report.

V e ry  tru ly  you rs ,

O 'B R IEN  & G ER E  EN G IN EER S , IN C .

Cornelius B . M urphy, J r . ,  Ph .D . 
Senior V ice President

CBM/wp

Enclosures

O'Erien & Gere Engineers. Inc.
Box 4873 / 1304 Buckley Road / Syracuse. NY 13221 / (315i 451-47C0
Blue Bell. PA / Boston. MA / Landover. MD / New York. NY / St. Louis. MO •' White Plains. NY

Re: Proposed Broome County
Industria l Park  Hydrogeologic 
Investigation

F ile : 2733.002
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E X E C U T IV E  SUMMARY

- O 'B r ie n  & Cere Eng ineers, In c. has completed Phase I of a 

hydrogeologic investigation for the proposed Broome County Industrial 

Park  in Conklin , New Yo rk . The purpose of the investigation was to 

evaluate the potential for contamination and development limitations of 

two abandoned landfills on the proposed industrial park site. Below is 

a summary of the find ings, conclusions and recommendations of the 

hydrogeologic investigation.

Upper Landfill

The landfill is about 25 feet th ick , may contain approximately 5 

million cubic feet of refuse, and is underlain by a low permeability 

glacial till material which sign ificantly  restric ts  the migration of landfill 

leachate into the groundwater.

It has been estimated that approximately 1.8 million gallons of 

leachate is generated annually by precipitation in filtrating  the landfill 

surface and an additional 1 ,000 gallons of leachate is generated each 

year by groundwater flowing through the refuse.

The inorganic chemical analyses of the landfill leachate is typ ical of 

what is found in municipal refuse. However, the presence of various 

organic chemicals indicates that some industrial waste may be present.

Groundwater flow from the landfill is in an east-northeast direction 

towards Carlin Creek at a re la tive ly  low rate of approximately 

8 x 10~5 ft/day (.03 ft/ ye a r).



Due to the low permeability o T  the subsurface m aterials, leachate 

seeps may develop during wet periods of the year which may have an 

impact the water quality of Carlin  C reek.

Although the landfill has impacted the groundwater quality 

immediately adjacent to the land fill, the groundwater quality  poses no 

threat to downgradient well users.

Recommendations: It is recommended that a low permeability soil

cover be installed on the landfill to eliminate leachate seeps at an es­

timated cost of $430,000. In addition, continued groundwater 

monitoring is recommended.

Lower Landfill

The lower landfill may contain approximately 1.4 million cubic feet 

of re fuse, is underlain by h ighly permeable sand and gravel which 

promotes rapid recharge of landfill leachate to the groundwater.

It has been estimated that approximately .9 million gallons of land­

fill leachate is generated by precip itation in filtrating  the landfill surface 

and up to 150,000 gallons of leachate is generated by groundwater flow­

ing through the refuse.

The chemical analyses of leachate is typ ical o f what is found in 

municipal solid waste landfill leachate.

Groundwater flow is eastward towards Route 7 and the 

Susquehanna R iver at an estimated flow rate of 3 to 30 feet per day.

Some of thej homeowner wells downgradient from the landfill contain 

iron, manganese and arsenic levels in excess of N YSD EC  Class GA



! r >i
Groundwater S ta n d a rd s .. The iron and manganese levels are believed to 

be attributed to the landfill, however, the source of the arsenic has not 

been c learly  defined.

Recommendations: It is recommended that the homeowners water

supplies be replaced by extending the Town of Conklins water supply 

system along Route 7 at an estimated cost of $300,000.

A  low permeability soil cover is recommended to be installed on the 

landfill to minimize leachate generation at an estimated cost of $280,000.

Continued surface water monitoring and groundwater monitoring of 

on-site wells and homeowner wells for at least one year is recommended 

to evaluate long term impacts from the landfill. The estimated cost of 

this monitoring for one year is $20,000.

Should building construction occur over the lower landfill addition­

al geotechnical testing is recommended. The amount of testing is de­

pendent on the type of s tructu res to be constructed but could include: 

test borings, in-situ plate loading tests , and laboratory consolidation 

. tests.



SEC T IO N  1 - IN TRO D UCTIO N

1.01 Project Background

During Ju ne  1983 the Broome County Department of Planning sub­

mitted a proposal to the Broome County Legislature recommending that 

the County active ly  pursue the acquisition and development of a 

619 acre trace of land (F ig u re  1) in the Town of Conklin for the pu r­

pose of creating a major industrial p ark . The site is located south of 

Powers Road, approximately one mile north of the Kirkwood Intei 

change. The ultimate goal of the proposed project is to create new 

jobs, broaden the County's tax base and promote additional growth in 

Broome County. The development of the project is to be undertaken by 

the Broome County Industrial Development Agency (B ID A ) .

Included within the proposal was a Prelim inary Environmental A s ­

sessment of the proposed industrial park . A major concern of the as­

sessment was the potential impacts the project may have on local water 

supplies, including the Town of Conklin Well No. 3. In p a rt icu la r , two 

abandoned landfills are located on the proposed industria l park site . 

The impacts, if an y , of these landfills on the v iab ility  of the project 

was determined by the B ID A  to require fu rther investigations. As a 

resu lt the Broome County Industria l Development Agency requested that 

a hydrogeologic investigation be undertaken on the site of the proposed 

industrial park .

The proposed hydrogeologic investigation is to be conducted in two 

phases. The firs t  phase is to include a determination of the hydro ­

geologic setting of and development limitations imposed by the two aban­

doned landfills on the s ite . The second phase is to provide

1
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determination of the hydrogeoiogic and geotechnical conditions of the 

entire site that would affect development of the industrial park . This 

report addresses only the objectives of the firs t  phase of the 

hydrogeoiogic investigation.

1.02 Authorization and Scope

During Ju ly ,  1983 the Broomes County Industria l Development 

Agency (B ID A ) authorized O 'B rien  S Gere Eng ineers, In c . to perform 

Phase I of the hydrogeoiogic investigation at the proposed Broome 

County Industrial Park  which includes the hydrogeoiogic investigation of 

the two abandoned landfills on site . The scope of work for the inves­

tigation is outlined in the Request for Proposal (R F P )  dated June  24, 

1983, and is described in detail in the proposal submitted by O 'B rien  S 

Cere Eng ineers, Inc. in Ju ly  1983. In genera l, the scope of work in ­

cludes the following:

a. determination of the physical and chemical characteris tics of 

waste deposited in the landfills , emphasizing the presence of 

toxic or hazardous materials and the build-up/migration of 

methane and volatile toxics.

b. determination of the existence of, or potential fo r , contamina­

tion o f. local groundwater and surface water by landfill 

leachate, and

c. recommendations and cost estimates for remedial action at the 

landfills , emphasizing the control of methane and volatile toxics 

and the prevention or elimination of groundwater and surface 

water contamination by landfill leachate ( i . e . ,  ven ting , phys­

ical containment, and/or removal m easures).

2



The* find ings, conclusions- and recommendations of the hydro- 

geologic investigation described above were submitted to the B ID A  in a 

d ra ft report during September, 1983. Recommendations of the report 

included: resampling the on-site wells and sampling the homeowner

wells downgradient from the landfill s ites. During November, 1983 the 

B ID A  authorized O 'B rien  £ Gere Eng ineers, In c. to conduct th is addi­

tional sampling, the results of which are incorporated into th is report. 

In addition, the Broome County Health Department in conjunction with 

the State Health Department performed sampling and analyses of select­

ed homeowner wells downgradient from the lower landfill which are also 

incorporated into this report.

1.03 Site Description

The two abandoned landfills on the proposed industrial park site 

shown on Figure 1 were operated by the Town of Conklin. The de­

scriptions of the two sites as summarized in the Broome County Indus­

tria l Park  Prelim inary Environmental Assessment (Broome County De­

partment of Planning 1983) follows:

1. The lower, or eastern-most landfill was operated-from 1964 to 

1969 and consists of three linear trenches situated adjacent to 

the DSH Railroad. Assuming an average depth of 30 feet for 

each trench , the lower landfill was p reviously estimated to 

contain approximately 3,700,000 cubic feet of waste material. 

Prelim inary indications are that the landfill contains municipal 

solid waste (M SW ), although some industrial and chemical 

wastes may also be present. Chemical analysis conducted in 

April 1983 indicated that leachate flowing from the landfill to

3



then adjacent off-site wetland contains purgeable volatile 

halogenated organic compounds (V H O ), petroleum-based com­

pounds benzene, toluene, and xylene ( B T X ) ,  and heavy metals 

that were either undetectable or present in concentrations 

below the drinking water standards/guidelines set by the New 

York  State Department of Health (N Y SD O H ).

The upper landfill was opened in 1969 by the. Town of Conklin 

and closed in 1975 under a closure order issued by the New 

York  State Department of Environmental Conservation (D E C ). 

Most of the waste deposited in the landfill was placed in six 

unlined ce lls , with subsequent piling of additional waste mate­

rial over the cells. The majority of the waste in the landfill is 

MSW, although there are unofficial reports that some industrial 

and chemical wastes were deposited there period ically. Assum­

ing an average depth of 25 feet, the total filled volume of the 

landfill was previously estimated at 6,875,000 cubic feet. 

Chemical analysis of leachate conducted in April 1983 indicated 

that leachate emanating from the side of the landfill contains 

B T X  that was present in trace quantities below the minimum 

guidelines set by NYSDO H. VHO and heavy metals were either 

undetectable or below the minimum standards/guidelines set by 

NYSDOH.

4



SEC T IO N  2 - FI ELD  1N V E S T  IC A T IO N S

2.01 General

Th is section presents the methods and procedures used during 

field investigations at the abandoned landfill sites which were conducted 

from Ju ly  27, 1983 through Ja n u a ry  19, 1984. During th is time the fol­

lowing tasks were completed:

1. Test boring completion and soil sampling.

2. Monitoring well installation and development.

3. In situ permeability testing .

4. Elevation su rvey  o f test borings/monitoring wells.

5. Sta tic  water level monitoring of completed wells.

6. Groundwater sampling and analyses.

2.02 T est Borings

A total of fifteen test borings were completed between Ju ly  27, 

1983 and August 8, 1983 to evaluate the on-site subsurface

hydrogeoiogic conditions. The locations of the borings are shown on 

Figure 2 All test borings were completed using a Central Mine Equip ­

ment (C M E) model 55 drilling machine equipped with continuous flight 

hollow stem augers assembled in 5-foot sections. Samples of the en­

countered soils were collected at least e ve ry  five  feet using ASTM  

method D1586 Sp lit Barre l Sampling. As the test borings were complet­

ed within the fill area of each landfill, samples were collected continu­

ously, from the land surface through the entire  depth of the borehole.

Following the retrieval of the sampling device the soil samples were 

monitored for organic vapor content. Th is was accomplished by in itia lly



isolating the sample in a 1/2 pint jar covered with aluminum foil for a 

ten minute period, then analyzing the head space of the jar for organ- 

ics using an organic vapor analyzer manufactured by HNU, which was 

calibrated for benzene, and/or an organic vapor analyzer manufactured 

by Dreager which was calibrated for trich loroethylene. In addition the 

test borings completed within the fill areas were monitored using a 

methane gas detector. Following completion of each borehole the samples 

were sealed in glass jars  marked with the appropriate identification and 

delivered to O 'B rien  & Cere for later inspection and/or analyses.

The field organic vapor analyses using the HNU meter and the 

Dreager tubes revealed that the organic levels w ithin all the soil sam­

ples were less than detectable. Although the water quality  analyses 

detected levels of organic chemicals (see Section 3.05) w ithin several 

monitoring wells, the organics were not detected within the soil samples 

due to: 1) the detection limits of the HNU meter and Dreager tube are 

1 mg/l and 5 mg/l respective ly whereas most organics detected within 

the groundwater were less than 1 mg/I (1 ,000 u g / l), 2) the organic 

vapors analyzed within the head space of the sampling jar are dispersed 

from the water and therefore will be detected at a lower concentration 

than those which occur within the groundwater, and 3) the HNU meter 

and Dreager tubes were calibrated for benzene and trich loroethylene 

respective ly , these parameters were not detected at high concentrations 

w ithin the groundwater. Therefo re , although the HNU meter and 

Dreager tube analyses are effective  screening tools to identify  gross 

organic contamination within soils, they did not have a high level of 

sensitiv ity  to detect the organic levels found within the groundwater at 

the upper and lower landfills.
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The lithologic logs'and well details shown in Appendix A , present 

the visual interpretations of each boring made by the O 'B rien  s Cere 

Eng ineers, Inc. geologists and the well specifications for each monitor­

ing well. Appendix B includes a detailed description of the soil 

sampling methods and descriptions o f the subsurface materials made by 

the drilling  subcontractors, Parratt-W olff, Inc.

Two of the test borings were completed through the refuse of the 

upper landfill and three of the test borings were completed through the 

refuse of the lower landfill. The thicknesses of refuse encountered 

within each of these borings were used to re-evaluate the fill volumes 

previously estimated by the Broome County Planning Department (1983). 

Based on the fill thickness of 32 feet encountered in boring no. 2, the 

interpretation of the subsurface conditions (F ig u re  4 ), and the assump­

tion that the areal extent of the landfill is the same as what was 

estimated by Town of Conklin, it is estimated that the fill volume of the 

upper landfill is approximately 5 million cubic feet. Based on the fill 

thickness encountered in boring nos. 7, 13, and 15 and the p reviously 

estimated areal extent of the lower land fill, it is estimated that lower 

landfill contains approximately 1.4 million cubic feet of refuse. It 

should be noted that these fill volumes are based on v e ry  limited test 

boring data, and assumptions on the areal extent of each landfill. 

Additional test borings, and a more accurate methods of defining the fill 

boundaries such as aerial photo analysis and magnetometer su rvey  would 

be needed to provide representative volumes of fill for each landfill.



2.03 Groundwater Monitoring Well Installation

Twelve of the fifteen test borings were completed into groundwater 

monitoring wells. These wells serve  to establish a groundwater profile , 

provide information on the flow rate and direction of groundwater move­

ment, and supply sampling points from which representative  samples of 

the groundwater can be w ithdrawn. A map showing the location of the

wells is included as Figure 2.

All groundwater monitoring wells were constructed of 2-inch ID 

flush joint threaded pvc well screen and riser pipe. The r ise r pipe on 

all wells was extended to the surface and a protective steel casing or 

curb  box with a lock was installed on the r ise r pipe to prevent unau­

thorized en try . The method of installation was to lower the screen and 

casing assembly into the hollow (Stem auger to the selected screen 

depths. A washed Ottawa sand pack was then placed around the well 

screen and extended to a minimum of 2 feet above the top of the 

screen. A bentonite pellet seal was then placed on top of the sand pack 

to a minimum of one feet above the sand pack. The remaining annular
• i

space between the borehole wall and casing was then filled with a 

bentonite s lu rry  grout to an elevation of approximately \2 feet below the 

existing ground surface. A bentonite/portland cement grout mix was 

then extended to the ground surface to ensure that surface water ru n ­

off will not enter the well v ia  the borehole. Detailed designs of the
|

wells are included in Appendix A .

Auger soil sampling equipment and miscellaneous tools used in the 

installation of the groundwater monitoring wells were thoroughly cleaned 

by rinsing with soap and w ater, rinsing a second time with an acetone 

solution and a th ird  time with distilled w a te r. Th is cleaning process wasi
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conducted to prevent cross contamination of the wells by the drilling  

equipment.

Following installation, the groundwater monitoring wells were de­

veloped using a centrifugal pump. In general this involved lowering a 

polypropylene hose of sufficient length to the bottom of the well and 

pumping the well to clear the finer grained sediments from around the 

well screen. .

2.04 Methane Gas/Leachate Monitoring Well Installation

Three of the fifteen test borings were completed into monitoring 

wells to monitor for methane gas and to provide samples of the leachate 

for chemical analysis. Although the purpose of these wells was intended 

prim arily for monitoring methane gas, the position of the water table 

w ithin the landfill refuse at each site allowed the dual use of the wells 

for monitoring landfill leachate and gas monitoring.

The gas/leachate monitoring wells were installed by lowering a 2" 

ID pvc well screen into the hollow stem auger to the desired well 

depth. A washed Ottawa sand pack or pea g rave l was then placed 

around the well screen. The well screen and packing material were ex­

tended to an elevation of about 2 feet below the ground surface . A 

surface casing and a bentonite/portland cement grout was then extended 

to the ground surface to re s tric t surface water infiltration and prevent 

the escape of methane gas through the annulus of the borehole. De­

tailed designs of the methane gas/leachate monitoring wells (Nos. 13-15) 

are included on Appendix A .
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2.05 Well Elevation Su rvey

Following completion of the monitoring wells, an elevation su rvey  

was performed during August 1983 to determine monitoring well ground 

elevations and top of casing elevations re lative  to an existing mean sea 

level datum. The datum that was used for establishing the elevations 

was taken from benchmark "y-12" on The Broome County Industria l 

Park  S ite  P lan , which has an elevation of 866.481 ft above mean sea 

level. On August 16, and November 9, 1983, water level measurements 

were taken at each of the monitoring wells to assess groundwater flow 

patterns which are illustrated on Figure 3. The monitoring well data is 

summarized in Table 1.

2.06 In-Situ Permeability Test

An in-situ permeability test was conducted on monitoring well 

No. 1 to determine the permeability of the subsurface materials beneath 

the upper landfill. The test was performed by evacuating a volume of 

water from the well and thus creating a potential hydrau lic  d ifference 

between the well and the surrounding aqu ifer. The  rate of recovery  of 

the water level in the well is then monitored which is a function of the 

hydrau lic  conductiv ity  of the aquifer* Values for the hydrau lic  conduc­

t iv ity  were then calculated using a digital computer program by Weyer 

and Horwood-Brown (1982) that applies the use of H vo rs lev 's  formulae.

2.07 Groundwater Sampling

Groundwater quality samples were collected from all monitoring 

wells using a stainless steel bailer. Care was taken during the sampling 

procedure to assure that a representative sample was being collected.
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This* invo lved ’ calculating the* volume contained in the'Jwell column and 

monitoring the volume of the water removed. Samples were collected fol 

lowing evacuation of three times the volume contained in the well. All 

samples were collected in properly  prepared sample bottles. For 

example, the samples analyzed for benzene, toluene and xylene (B T X )  

and volatile halogenated organics (V H O ) were collected in head space 

fre e 'g la s s ’-ivials, secured* with a j teflon cap .. Following completion of the 

sample^ collections all samples? were:; placed,;; on ice, and promptly 

transported to the O 'B rien  & Gere laboratory in Sy racu se , New York  

for analysis. A  more detailed description of groundwater sampling 

methods applied at the site is included in Appendix C .
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SEC T IO N  3 -»H YD RO G EO LO G IC A L IN V EST IG A T IO N

3.01 Geology

The Broome County Industria l Park is located w ithin the 

Susquehanna section of the glaciated Appalachian Plateau. Th is region 

is characterized by moderately sloping uplands and broad flat va lley  

floors. The landscape has been sculptured by fluvia l and glacial pro­

cesses which have rounded the hill tops and partia lly  filled the 

Susquehanna r ive r  va lley  with unconsolidated deposits.

The bedrock that underlies the site consists of fine grained sedi­

ments that were deposited in a shallow sea during  the late Devonian age 

(approximately 350 million years ago ). The sediments were consolidated 

through time into rock formations which are composed predominantly of 

g ra y , fine grained siltstone and shale. These rock types are comprised 

of layers that dip gently in a southerly direction at a rate of 10 to 40 

feet per mile. Small planar openings commonly develop parallel and 

perpendicular to the layers . These openings or fractu res provide the 

only significant void spaces in which groundwater can be transported 

through the bedrock. Because the fractu res comprise only a small per­

centage of the total rock volume, the shale/siltstone bedrock is con­

sidered to be of low permeability where flow rates are slow and well 

yields are generally less than a few gallons per minute out of a common 

household well. Test boring logs and well records from this 

investigation and Randall (1972) indicate that the bedrock underlies the 

unconsolidated deposits from a depth of 60 feet in the v ic in ity  of the 

upper landfill and 114 feet beneath the lower landfill.
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The unconsolidated deposits underlying  the site are composed pre­

dominantly of sediments that were deposited by g laciers or glacial 

meltwaters several thousand years ago. The deposits v a ry  in composi­

tion and include: glacial t il l, lacustrine deposits and outwash sand and

g rave l. The vertica l a n d . horizontal d istribution o f these deposits is

shown on Figure 4.

Glacial till is the most wide spread unconsolidated deposit at the 

s ite . It  extends from the land surface to the bedrock near the upper 

landfill and is overlain by other deposits in the v ic in ity  of the lower 

landfill. The till is composed of a dense, unsorted m ixture of s ilt , 

c la y , sand, and rock fragments which were derived from the underly ing 

siltstone and shale bedrock. T ill thicknesses range from 60 feet be­

neath the upper landfill to 89 feet beneath the lower landfill s ite . Due 

to its high silt and c lay content and unsorted nature and high dens ity , 

the glacial till has a low perm eability. The in-situ permeability test of

Well 1 on-site indicates that the glacial till at the site has a permeability 
-7of 1.4 x 10 cm/sec.

Lacustrine deposits present at the site identified as the s ilt and 

clay deposits on Figure 4 were deposited from lakes associated with 

glaciation. These deposits are variab le  in th ickness and reach th ick ­

nesses of up to 32 feet in the v ic in ity  of the upper landfill site and 

45 feet in the v ic in ity  of Route 7. Because of the ir fine grained tex­

tu re , the lacustrine deposits are of low permeability and are generally

unproductive aqu ifers.

Coarse grained materials that were deposited by glacial meltwaters 

are called outwash. The outwash deposit is composed of re la tive ly  well 

sorted sand and gravel with lesser amounts of s ilt . The outwash
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deposit at the lower landfill site forms a continuous layer o f  sand and 

gravel that extends from Well No. 6 to the Susquehanna R ive r (F ig ­

ure 4 ). The thickness ranges from 5 feet in Well 6.. _to_ 20 feet in 

Well 1002. Due to the coarse grained texture and well sorted nature of 

the sand and g rave l, the outwash deposit has high permeability and 

forms a productive groundwater aquifer w ithin the Susquehanna R ive r 

Bas in . Well records (Randall, 1972) indicate that this outwash deposit 

is an important source o f water supply to the local homeowners to the 

northeast of the lower landfill along Route 7 and to the Town of Conklin 

Well No. 3.

3.02 Groundwater Flow Conditions

Pa rt of the precipitation falling on the land surface is transported 

as surface water runo ff, some of it stays w ithin the soils and is either 

transpired by plants or evaporated, and the remainder percolates, 

through the ground as groundwater. Groundwater is usually con­

sidered to occur in two zones which include: (1 ) the zone of aeration

where the pore spaces of the soil or rock are filled with both a ir and

water and (2) the zone of saturation where the pore spaces become en­

t ire ly  filled with w ater, the top of which is called the water table.

Any groundwater that in filtrates through the refuse will percolate 

downward until it reaches the water table. Once the groundwater 

reaches the water table it enters the groundwater flow system where it 

flows under the influence of g ra v ity  down the slope of the water table

until it reaches a point of d ischarge such as a sp ring , lake or stream.

G enera lly , the slope of the water table is parallel to the slope of the
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land surface. A typical groundwater system is comprised of a small lo­

cal system superimposed upon a larger regional system . In a local s y s ­

tem, the groundwater discharges in a sp rin g , small stream or pond, 

whereas in a regional flow system groundwater flows downgradient be­

neath the local streams then discharges into a major r iv e r  or lake.

The depth to the water table at the site during August 1983 varied

from 23.4 feet beneath the land surface of the upper landfill (a t Well 2) 

to 11.7 feet below the land surface of the lower landfill at (Well 7 ).

During November the water table elevations were 1 to 2 feet lower 

which may be attributed to the h igher evapotranspiration rates during 

this time of the yea r. C onverse ly , the water table is expected to occur 

1-2 feet h igher during the spring when the g reatest amount of 

groundwater recharge occurs from snowmelt. Based on these water table 

depths and the depths of the refuse shown in the test boring logs, it 

is estimated that the water table ranges from 7 to 11 feet above the 

base of the refuse in the upper landfill and ranges from 1 to 4 feet 

above the base of the refuse in the lower landfill.

The water table elevations shown on F igure 3 indicate that the

groundwater flowing from the upper landfill is predominantly in an east­

ward direction towards the Susquehanna R iv e r . Well 12 was installed as 

a downgradient well to the upper land fill, however, the well was d ry  at 

both times water level measurements were collected. During installation 

of the Well 12 groundwater was encountered at a depth of 11 feet. The 

fact that the well was d ry  indicates that the groundwater encountered 

was a perched water table condition which was drained after the well 

was installed. The true groundwater table occurs below the well bottom 

which is at an elevation of 883 feet. Based on this information, the
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groundwater just to the north of the upper landfill may flow more in a 

northeast direction towards Carlin Creek than what is shown on the 

Groundwater Elevation Map (F ig u re  3 ). However, because the actual 

groundwater elevation at Well 12 was not determined for this 

investigation , this northeastward flow component cannot be accurate ly 

defined on F igure 3. As a resu lt, although the Groundwater Elevation 

Map indicates that the groundwater flowing from upper landfill is 

predominantly in an eastward direction towards the Susquehanna R ive r , 

some of the groundwater may flow to the northeast and discharge into 

Carlin Creek. The groundwater elevation map shows that the 

groundwater flow direction in the v ic in ity  the lower landfill is also 

eastward towards the Susquehanna R ive r and the flow direction is not 

influenced by the pumping of Town of Conklin 's Well No. 3.

The velocity or rate of trave l of uncontaminated groundwater can 

be approximated using D arcy 's  law in combination with the basic 

equation of hydrau lics and a correction factor for porosity . The

groundwater flow velocity equation is as follows:
w _ K (d h/d L ) 
v  ~ 7.5a

where,

V  = Velocity in feet per day

K = perm eability, in gpd/square foot

dh/dL = water table gradient 

a = porosity

To estimate the groundwater velocity in the glacial till beneath the 

upper landfill the permeability from the in-situ perm eability test was 

calculated to be 1.4 x 10~7 cm/sec (.294 gpd/ft2) .  Th is value in com­

bination with the water table grad ient of .070 (measured from the water
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elevation map - F igure 3) and a porosity value o f^ .34 which is typical 

for glacial till (Todd , 1981) g ives an estimated groundwater flow veloci­

ty  for the upper landfill of 8.1 x 10 ft/day (.03 ft/ y e a r ) .

The water transm itting capacity or transm issiv ity  of an aquifer is a 

measure of the rate at which water would flow through a ve rtica l strip  

of specified width extending from the top to the bottom of the aqu ife r, 

assuming a unit hydraulic g rad ient. In published reports on the sand 

and gravel aquifers within the Susquehanna R ive r Basin  (R and a ll, 1977) 

transm issivity values for sand and gravel aquifers in this area generally  

range from 10,000 gallons per day per foot (gpd/ft) to 100,000 gpd/ft. 

Pump test data on the Town of Conklin Well No. 1 (S t .  John Associates, 

1967) indicates a higher local transm issiv ity  of 130,000 gpd/ft. 

However, due to the close proxim ity of the Town of Conklin Well No. 1 

to the Susquehanna R ive r , the transm issiv ity  value may be s ligh tly  high 

due to surface water recharge. As a resu lt, the 10,000-100,000 gpd/ft 

range of transm issivity appears to be a more valid representation of the 

sand and gravel aquifer beneath the lower land fill. Additional pump 

test data would be needed to develop more refined transm issiv ity  values 

for the sand and gravel aquifer beneath the lower landfill.

D ivid ing the transm issivity by the aquifer thickness (which is 

13 feet in Well No. 8) g ives an aqu ifer permeability range of 770 to 

7700 gpd/ft^. Th is value in combination with the water table grad ient 

for the lower landfill o f .010 and a porosity value of .25, which is typ i­

cal for sand and gravel (Todd , 1981) g ives an estimated groundwater 

flow velocity for the lower landfill ranging from 3 to 30 ft/day.
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3.03 Water Budget

A water budget of a waste disposal area is a useful means of es­

timating the amount of recharge due to precipitation and predicting the

amount of leachate that may be generated. The water budget of a par- 

ticu lar area is a water balance between the income of water from pre­

cipitation and the outflow of water by evapotransp iration, runoff and 

percolation. In general the annual hydrogeoiogic budget of an area can 

be characterized by the following equation:

P = R/O + A ET  + ST  + PER C  

where P is the average precip itation, R/O the surface water runoff, 

A ET  the average evapotranspiration, ST  the change in soil moisture 

storage and PER C  the excess water that percolates the soils as

groundwater recharge. Many of the parameters used for a hydrologic 

budget can be measured d ire c tly , such as precip itation, streamflow and 

evaporation. However, where long term data is not availab le, the water 

budget can be estimated from local climatological data and on-site

hydrogeoiogic data through the use of the water balance method as de­

veloped by Fenn (et a l . ,  1975). The water budget data calculated for
)

the upper and lower landfills are summarized in Tables 2 and 3.

The proposed Broome County Industria l Park  is located in a humid 

temperate climate with a mean annual rainfall of 39 inches. The mean 

monthly precipitation and temperature data from the U .S .  Weather B u ­

reau Station at the Broome County A irpo rt were used in the water bud­

get and are summarized in Tables 2 and 3.

Part of the precipitation that falls on the land surface will run off 

the site as overland flow before it has a chance to in filtra te  the soils.
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The amount of surface water runoff will depend on several facto rs, in ­

cluding the intensity and duration of the storm, the antecedent soil 

moisture conditions, the slope of the land surface , and the permeability 

o f the soil and type of vegetative  cove r. The water balance method 

calculates the surface runoff utilizing empirical runoff coefficients which 

are representative of actual on—site conditions. A  runoff coefficient 

range of .18 - .22 was selected for the upper landfill which was rep ­

resentative of a heavy soil with an average slope of 2—7%. A runoff co­

efficient range of .05 - .10 was selected for the lower landfill which is 

representative of a sandy soil with an average slope of 2%. The lower 

runoff coefficient was used for the months that the soil moisture storage 

did not reach field capacity , whereas the h igher coefficient was used

when the soil moisture storage reached its field capacity . B y  applying
•\\

the runoff coefficients to the monthly precip itation, a monthly estimate 

of the surface runoff is obtained and is summarized in Tables 2 and 3.

Evapotranspiration is the amount of available water present in the 

soil that is lost to the atmosphere as either evaporation from the soil or 

transpiration by p lants. The water balance method calculates the po­

tential evapotranspiration on the basis of monthly average temperature 

and latitude through the use of a series of tables. The actual 

evapotranspiration is then calculated based on the average monthly p re ­

cipitation and the soil moisture ava ilab ility . The data in Tables 2 and 3 

indicate that 23 inches or 47% of the average annual precipitation re ­

turns to the atmosphere as evapotranspiration.



The amount of moisture that can be stored w ithin the soils is de­

pendent on the available water capacity of the soils and the depth of 

the root zone. Soil data from the USDA Soil Su rv e y  of Broome County 

(1971) indicate that the upper landfill site is underlain predominantly 

by Volusia soils that have an average available moisture capacity of 

2.22 inches/ft or soil and an average root depth of 20 inches. The 

lower landfill is underlain by Chenango soils that have an average 

available moisture capacity of 1.8 inches/ft of soil and an average root 

depth of 35 inches. These values in combination with Thornthw aite 's 

soil moisture retention tables were used to calculate the average monthly 

soil moisture storage values shown in Tables 2 and 3. The data shows 

that during the months of November through May, the soil moisture 

storage reaches its field capacity . The soil moisture storage decreases 

to a low during September when evapotranspiration rates are the high­

est.

Once the soil moisture storage reaches its field capacity , any ex­

cess water that in filtrates the soil becomes percolation that recharges 

the groundwater flow system. Percolation is simply the amount of the 

precipitation remaining following the water lost through surface runoff, 

evapotranspiration and soil moisture storage. The average monthly and 

annual percolation rates - for the upper and lower landfills are sum­

marized in Tables 2 and 3. The average annual percolation rate for the 

upper landfill is 10.5 inches, which is 27% of the precip itation. The 

average annual percolation for the lower landfill is 13.1 inches, which is 

34% of the precip itation.
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3.04 Leachate Generation

The amount of leachate generated at a san itary  landfill can be es­

timated from calculations on the amount of precipitation that percolates 

through the cover m aterial, the amount of groundwater that flows 

through the refuse, and the areal extent of the fill area.

Based on the average annua! percolation rate of 10.5 inches and 

the 6.3 acre estimated areal extent of the upper landfill, it is estimated 

that up to 1.8 million gallons of leachate per year is generated at the 

upper landfill by precipitation in filtra ting  the landfill su rface . The test 

d rilling  program revealed that the water table beneath the upper landfill 

is 8.6 feet above the base of the re fuse. Th is indicates that additional 

leachate is generated at the landfill from groundwater flowing through.

the 'refuse. Based on the groundwater flow ve locity  of 8.1x10 ^ft/day
■\ • 

and the saturated cross sectional area of the re fuse, it .is estimated that

up to an additional 1 ,000 gallons per year o f leachate may be generated

at the upper landfill by groundwater flowing through the refuse.

Based on the average annual percolation rate of 13.2 inches and
i

the 2.5 acre areal extent! of the lower landfill, it is estimated that up to

0.9 million gallons of leachate per year is generated at the lower landfill 

by precipitation in filtrating  the landfill surface. The lower landfill is 

also partia lly  buried beneath the water tab le, resulting in leachate gen-
j

eration from groundwater flowing through the re fuse. From the 

groundwater flow velocity of 3 to 30 ft/day and the saturated cross 

sectional area of the refuse, it is estimated that an additional 15,000 - 

150,000 gallons of leachate can be generated each year at the lower 

landfill by groundwater flowing through the refuse.
ji ■ •
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3.05 Groundwater/Leachate Analyses

All on-site monitoring wells identified on F igu re  2 have been sam­

pled in accordance with the groundwater sampling procedures outlined 

in Appendix C . Following completion of the sample collection all samples 

were placed on ice, and promptly transported to the O 'B rien  £ Gere 

laboratory in Sy racu se , New York  where they were analyzed.

The laboratory analyses of groundwater and leachate samples are  

presented in Tables 4 and 5. To evaluate the potential for contamina­

tion the analyses are compared to: (1) New York  State  Class CA

groundwater quality standards (Tab le  10); (2 ) upgradient groundwater 

quality ; and (3) the range in background groundwater quality  found in 

the various aquifers within the Susquehanna R ive r Basin (Tab le  9 ). 

Class GA waters are defined as fresh groundwaters that can be used as 

a source of potable water and are found in the saturated zone of un­

consolidated deposits and consolidated rock or bedrock.

Upper Landfill

In as much as monitoring well 1 is located hyd rau lica lly  upgradient 

to the upper landfill, the analyses of this well should be representative 

of the background groundwater quality  adjacent to the upper landfill. 

The analysis of Well 1 indicates that the water quality  is typ ical for the 

natural quality within a glacial till aquifer (Tab le  9 ), in that the water 

is of good drinking water qu a lity , contains a moderate amount of d is ­

solved solids, and is re la tive ly  low in iron content when compared to 

other aquifers. The water quality  of Well 1 meets the New Yo rk  State 

Class CA groundwater standards shown in Table 10.
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Well 14 was installed within the saturated refuse of the upper 

landfill and Well 16 is a well point which was d riven  3 feet into a 

leachate seep. Consequently, the analysis of these wells are indicative 

of the upper landfill leachate. The inorganic analyses o f these wells 

indicate that the leachate contains re la tive ly  high concentrations of 

su lfate, ch loride, chromium, iron , manganese, m ercury , and zinc. 

However, when these inorganic analyses are compared to the ranges of 

various constituents generally found in municipal san itary  landfills 

(Freeze and C h e rry , 1980) (Tab le 11) the leachate analyses of the 

upper landfill is typ ical of what is found in municipal re fuse. However, 

the re la tive ly  high concentrations of organic compounds such as 

benzene, toluene, methylene ch loride, trich loroethylene and v in y l 

chloride indicate that some industrial waste may be present within the 

upper landfill.

The laboratory analyses of Well 2 is representative of the 

groundwater quality underlying the upper landfill. The analysis of this 

well reveals that the groundwater quality  beneath the landfill contains 

concentrations o f arsen ic, iron, manganese and m ercury in excess of 

Class CA groundwater standards indicating that landfill is having an 

impact on the groundwater quality  beneath the upper landfill. 

However, these analyses compared to the leachate analyses of Well 14 

reveal that most of the chemical concentrations of the leachate have 

been reduced sign ificantly before entering the groundwater beneath the

landfill.

The Iaborato 

are indicative of

ry analyses for Wells 3, 4 and 11 in Tables 4 and 5 

the groundwater quality  downgradient from the upper
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landfill s ite . The analyses indicate that the parameters in excess of 

Class CA standards include cadmium and manganese in Weil 3, m ercury 

in Well 4, and arsen ic, manganese, benzene and v in y l chloride in 

Well 11. In addition, organic concentrations of methylene ch loride, 

toluene, 1.1, dichloroethane, and 1,2, dichloropropane were detected in 

Well 11 at levels exceeding the NYSDOH guideline of 50 ug/l for each 

parameter. Due to the extremely low groundwater flow rate (.03 

ft/year) beneath the upper landfill, it is expected that these elevated 

concentrations will be restric tied  w ithin a re la tive ly  short distance 

downgradient from the upper landfill.

Lower Landfill

The analysis of Well 6, which is hyd rau lica lly  upgradient to the 

lower landfill, should be representative of the background groundwater 

quality of the lower landfill. However, elevated levels of a rsen ic , iron, 

manganese and m ercury detected within the well indicate that waste d is ­

posal practices have had an impact on the groundwater quality  of 

Well 6. Although this study has not defined the source of the elevated 

chemical concentrations detected within Well 6, potential sources may in­

clude: 1) the limits of the lower landfill may extend farther upgradient 

than what was indicated by the Town of Conklin , 2) refuse may have 

been inadvertently disposed of in the v ic in ity  of well 6, and 3) surface 

water runoff from the upper landfill may have impacted the well. Based 

on the extremely low groundwater flow rates beneath the upper landfill, 

it is believed that Well 6 was not impacted by groundwater flowing from
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the upper landfill. Due; to the water quality  problems associated with 

Well 6, it is recommended that Well 1 be utilized as a background well 

for both the upper and lower landfill.

Wells 13 and 15 are screened w ithin the leachate of the lower land­

fill. The analyses from these wells reveals that leachate contains re la ­

t iv e ly  high concentrations o f copper, iron , manganese,; and m ercury 

which are typical for a landfill leachate as shown in Table 11. The 

leachate analysis of these two wells also detected trace organic levels of 

toluene, ethylbenzene, methylene chloride and 1,2, dichloropropane, 

which were within the NYSDOH guidelines of 50 ug/l for each parame­

te r. Although the organic concentrations exceeded background leve ls, 

such low concentrations are common in municipal refuse due to leaching 

of plastics and other discarded manufactured items (Freeze and C h e rry , 

1980). As a resu lt, the leachate analyses of the . lower landfill do not 

given an indication that industrial waste is p resent.

The groundwater quality beneath the lower landfill is represented 

by the analysis of Well 7. The analysis shows that arsen ic, iron and 

manganese are in excess o f Class GA groundwater standards.

Analyses for Wells 5, 8, 9, and 10 in Tables 4 and 5 are represen­

ta tive  of the groundwater quality hyd rau lica lly  downgradient from the 

lower landfill. The analyses reveal that the parameters in excess of 

Class CA groundwater standards include: manganese in all four wells,

m ercury in Well 5, arsenic in Well 8, and iron in Well 8. In addition, 

arsenic concentrations in Well 5 exceeded background levels but were 

within Class CA standards.
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Homeowner Wells

The prelim inary hydrogeoiogic investigation of the proposed indus­

tria l park site revealed that the lower landfill may have a potential im­

pact on the groundwater quality  of downgradient homeowner water sup­

p ly wells. As a resu lt, seventeen homeowner wells located east of the 

landfill along Route 7 were sampled during  November 1983 to evaluate 

the impacts of the lower landfiII of on downgradient p rivate  water sup­

plies. The sampling of the homeowner wells was conducted by the 

B ID A  and the analyses were performed by O 'B rien  & Cere (12 wells) 

and the New York  State Department of Health (5 w e lls ). The location 

o f the homeowner wells sampled are shown on F igu re  2 the analyses are 

summarized in Tables 6 and 7, and the owners of the p rivate  wells 

sampled are listed in Table 8.

Inorganic chemical analyses of the .homeowner wells (Tab le  6) re ­

vealed that of the 17 wells sampled during  November, 1983, arsenic was 

detected in three of the wells (Tom kins, Desimone, and Johnson 

residences) at levels exceeding the N YSD EC  Class CA groundwater 

standard of .025 milligrams per lite r. The arsenic level of one of the 

homeowner wells (Johnson residence) exceeded the NYSDOH Drinking 

Water Standard of .05 mg/l. Due to the public health concerns of the 

arsenic in drink ing water, the Broome County Health Department noti­

fied the three homeowners of their elevated arsenic levels and recom­

mended to the Johnson residence that they should not d rink  their 

w ater. In addition, the three homeowner wells were resampled and 

analyzed by the NYSDOH in Ja n u a ry , 1984. A lthough the second
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analyses detected lower levels of arsenic which w ere; below the NYSDOH 

Drinking Water Standard , the levels within two of the wells (Tomkins 

and Johnson residences) still exceeded the N YSD EC  Class CA  

Groundwater Standard .

The inorganic analyses of the 17 homeowner wells also indicated 

that the combined concentration o f iron and manganese in 10 wells 

exceeded both the N YSD EC  Class GA Groundwater Standard and 

NYSDOH Part 5 Drinking Water Standards of .5 milligrams per lite r.

Organic analyses of homeowner wells (Tab le 7) shows that trace 

levels of trichloroethene were detected at the Lasky (9 ug/l) and 

Villano (4 ug/l) residences. In addition, toluene was also found at 

trace levels (10 ug/l) at the Lasky residence and t-1,3-dichloropropene 

was detected at trace levels (2 ug/l) at the Villano residence. 

Although these organic concentrations exceed background leve ls, they 

are within NYSDOH guidelines of 50 ug/l for each param eter. The 

trichloroethene levels are also w ithin the N YSD EC  Class GA Standard of 

10 ug/l.
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SECTION-4 - EN V IRO N M EN TA L IM PAC TS

4.01' Groundwater Impacts

Upper Landfill

The groundwater quality immediately downgradient from the upper 

landfill (Wells 3, 4, and 11) contains elevated levels of arsen ic,

maganese, cadmium, benzene and v in y l chloride which exceeded of Class 

CA groundwater quality  standards. In addition, the. downgradient 

groundwater quality  contains levels o f organics including toluene, 

methylene chloride and 1,2- dichloropropane at levels e ither exceeding 

or close to the 50 ppb guideline established by the NYSDO H. Th is  data 

indicates that the upper landfill is having an impact on the groundwater 

immediately downgradient from the landfill.

The upper landfill is underlain by soils that are favorable for the 

attenuation of landfill leachate. Previous studies (R o b erts , et a l . ,
_3

1976) have revealed that soils with permeabilities less than 10 cm/sec

and a s ilt and clay content g reater than 25%, such as the soils that oc­

cur beneath the upper landfill, are favorable for the attenuation of 

inorganic contaminants from landfill leachate. In addition, the re la tive ly  

low groundwater flow rate beneath the upper landfill is expected to 

re s tric t the migration of both organic and inorganic contaminants within 

a re la tive ly  short distance downgradient from the upper landfill. The 

attenuation of landfill leachate beneath the upper landfill is illustrated 

by comparing the leachate analyses of Well 14 with the groundwater 

quality  analyses of well 2, which is located adjacent to Well 14 and

screened within the underlying till from 3 to 13 feet below the base of

the refuse. The comparison of the analyses reveals that the chemical
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concentrations of such landfill constituents as iron , manganese 

ch lorides, su lfates, and total dissolved solids are reduced by at least 

one order of magnitude over a re la tive ly  short distance.

The hydrogeoiogic conditions beneath the upper landfill site are 

expected to e ffective ly  reduce the chemical concentrations detected 

w ithin the downgradient groundwater over a re la tive ly  short distance 

due to: 1) the high s ilt and c lay content and low permeabilities of the 

underly ing soils, 2) the extremely low groundwater flow rates (.03 

f t/ y e a r ) , and 3) the re la tive ly  low concentrations detected within the 

groundwater beneath the landfill as compared to leachate analyses. As 

a resu lt, it is anticipated that the groundwater flowing from the upper 

landfill should not have a sign ificant impact on downgradient 

groundwater or surface water supplies.

Lower Landfill r

The groundwater downgradient from the lower landfill (Wells 5, 8, 

9, and 10) has been found to contain concentrations of arsen ic , iron 

manganese, and m ercury in excess of Class CA groundwater quality  

standards. Because the lower landfill is situated in h igh ly  permeable 

soils where leachate attenuation is minimal and the groundwater flow 

rates are re la tive ly  h igh , the lower landfill has a potential for impacting 

the downgradient water supplies. The analyses of some of the 

downgradient homeowner wells along Conklin Road revealed that the 

groundwater quality exceeded Class CA standards for manganese, iron 

and arsen ic, indicating the lower landfill may have had an impact of 

downgradient water supplies. The impacts of each of these parameters 

are described below.
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Arsen ic - The U .S .  Environm ental Protection Agency (E P A ) and 

the New York  State Department of Health have adopted an arsenic stan­

dard o f .05 mg/l in drinking water as posing a hazard to human health 

whereas the New York  State DEC Class CA Standards for arsenic is 

.025 mg/l. N YSD EC  Class CA  Standards establish .maximum contaminant 

levels in the groundwater from pollution sources whereas the NYSDOH 

Part 5 Standards establish maximum contaminant levels in d rink ing  water 

at which may pose a threat to human health. A rsen ic levels detected in 

three of the seventeen homeowner wells sampled downgradient from the 

lower landfill exceeded the N YSD EC  Class CA groundwater standard of 

.025 mg/l. One of the homeowner wells (Johnson residence) exceeded 

the NYSDOH Drinking Water Standard of .05 mg/l. Based on the e l­

evated arsenic levels detected within the homeowner wells, the Broome 

County Health Department determined that an immediate health risk  did 

occur and recommended to the Johnson residence that they not d rink  

their water.

A rsenic can occur natura lly  w ithin the groundwater in areas where 

phosphorite deposits or iron ore and coal bearing "rock formations are 

present. Manmade sources of arsenic include: insecticides, herb icides,

metallurgical add itives, pharmaceuticals and fallout from the burning of 

coal. Because of geologic materials o f the area do not contain 

phosphorous, coal or iron ore bearing rocks, it is believed that that 

arsenic detected in the homeowner wells is attributed  to a manmade 

source. However, this investigation has not c learly  defined the lower 

landfill as the source of arsenic due to the following facts: 

(1) leachate analyses of the lower landfill do not show any indication of
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either - arsenic:; or any industria f waste being; p resent; (2 ) only 1 of 4 

on-site wells downgradient from the lower landfill and 3 of 15 

homeowner wells downgradient from the lower landfill have detected a r ­

senic concentration in excess of N YSD EC  Class CA Standards; (3) an 

arsenic contaminant plume has not been identified where high arsenic 

concentrations would occur near the source and gradually  decrease 

downgradient, . (4 ) arsenic was detected in on-site Well 6 which is an 

upgradient well to the . lower landfill and (5) one of homeoowner wells 

(Tamkins res idence ), where elevated arsenic levels were detected, is 

180 feet deep. Based on this information, additional field investigated 

would be needed to define the source of arsenic in the homeowner 

wells.

Iron and Manganese - N YSD EC  Class GA Groundwater Standards 

and NYSDOH Part 5 Drinking Water Standards requ ire  that the 

combined concentration of iron and manganese in groundwater shall not 

exceed 0.5 mg/l. Th is standard has been established for water usage 

to avoid objectionable staining of plumbing fix tu res.

Iron and manganese are common constituents of the rocks and soils 

within the area. Although the natural groundwater quality  of the 

aquifers within the Susquehanna R ive r Basin commonly contain iron con­

centrations exceeding the groundwater standards at levels up to 5 mg/l, 

the natural manganese concentrations w ithin the groundwaters generally 

do not exceed the standard of 0.3 mg/l. (H o llyday , 1969). Previous 

analyses of the Town of Conklin 's three municipal wells [Town of 

Conlkin 's files, 1982) have shown iron concentrations up to 0.6 mg/l of 

iron and up to .5 mg/l of manganese. Iron and manganese are also the
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most common constituents within^a landfill leachate. Studies have shown 

that iron concentrations w ithin a leachate typ ica lly  range from 

1-1000 mg/l and manganese concentrations range from .01-100 mg/l 

(Tab le 11; Freeze and C h e rry , 1980).

The analyses of the homeowner wells downgradient from the lower 

landfill have shown that of the 17 wells sampled, 7 wells exceeded the

0.3 mg/l standard for manganese and 5 wells exceeded the 0.3 mg/l 

standard for iron. Although the iron concentrations may be attributed  

in part to the natural groundwater q u a lity , the manganese concen­

trations all exceeded the background levels of the area. Based on this 

information as well as: (1 ) elevated levels of manganese (7-15 mg/l)

were detected within the lower landfill leachate; and (2) elevated levels 

of iron and manganese were detected in the on-site wells downgradient 

from the lower landfill, it is believed that the elevated manganese and 

iron concentrations detected in the homeowner wells is attributed to 

leachate from the lower landfill.

Organic Chemicals - The analyses of two of the homeowner wells 

(V illano and Lasky residences) downgradient from thb lower landfill
i

have detected trace levels of trich loroethylene, j toluene, and 

t-1,3-dichloropropene. Although the organic concentrations were within 

the NYSDOH guidelines of 50 ug/l for each param eter, the 

concentrations exceeded the background levels. However, th is study 

has not determined that the lower landfill is the source of the organic 

chemicals detected within the homeowner wells due to: 1) organic

chemicals were detected in only 2 of the 17 homeowner; wells analyzed, 

2) the organic levels detected within the lower landfill leachate were 

non-detectable for trich loroethylene and were re lative ly ! low for toluene
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and t-1 ,3 r dichloropropene, 3) the organic chemicals found in the 

homeowner wells were not detected in any of the on-site wells 

downgradient from the lower land fill, and 4) the organic chemicals de­

tected within the homeowner wells are commonly found in other sources: 

toluene is found in gasoline, fuel o il, and paint remover; 

trich loroethylene is found in septic tank c leaners , pa in ts, and metal 

degreasers; and dichloropropene is found in pesticides and insecticides.

4.02 Surface Water Impacts

Groundwater flow data indicates that Carlin  Creek may serve as a 

potential d ischarge point for groundwater flowing from the upper land­

f ill. However, because the groundwater flow direction is predominantly 

eastward towards the Susquehanna R ive r and the flow rate is extremely 

low (allowing considerable time for soil a ttenuation ), it is expected that 

any groundwater flowing beneath the landfill and discharg ing into 

Carlin Creek should not have an impact of the surface water quality of 

Carlin Creek.

Section 3.04 of this report has revealed that up to 1.8 million gal­

lons of leachate can be generated each year through precip itation in fil­

trating through the upper landfill. Because the upper landfill is un­

derlain by extremely low permeable so ils, a "bathtub e ffect" may be \ 

created where leachate will accumulate in the landfill and overflow at 

the lowest point in the form of leachate seeps. The iron stained rocks 

in the streambed of Carlin Creek g ive  an indication that the landfill 

seeps are having an impact on Carlin  C reek. However, because the 

creek was d ry  during the investigation , samples could not be collected 

to evaluate the extent of the impacts. These leachate seeps have a

\
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potential for flowing over the land surface and having an impact on the 

surface water quality of Carlin  C reek .

The nearest potential groundwater discharge point from the lower 

landfill is the wetland area approximately 200 feet to the east of the 

landfill. However, the groundwater elevation .maps (F ig u re  3) indicates 

that the groundwater flowing from the lower landfill will predominantly 

flow towards the Susquehanna R ive r ra ther than d ischarge into the 

wetland area. Chemical analyses of surface water samples collected from 

the wetland during A p ril, 1983 by the B ID A  area indicated that volatile 

halogenated organic compounds (V H O ), petroleum based chemicals 

(B T X )  and heavy metals were either undetectable or present in 

concentrations below the N YSD EC  and NYSDOH water quality  standards. 

Based on this information, it is believed that the groundwater flowing 

from the lower landfill will not have a sign ificant impact on the surface 

water quality  of the adjacent wetland.

Most of the groundwater flowing from the lower landfill will have a 

potential to flow towards and d ischarge into the Susquehanna R ive r . 

Therefo re , the concentrations of iron, maganese1, arsenic and trace or­

ganics that were detected w ithin the groundwater downgradient from the 

lower landfill would have a potential for d ischarging into the 

Susquehanna R iv e r . However, due to the re la tive ly  low volumes of 

groundwater that are discharged into the r iv e r  as compared to the rela­

tive ly  high flows of the Susquehanna R iv e r , it isi expected that the low­

er landfill would not have a sign ificant impact 

quality of the Susquehanna R iv e r .

on the surface water
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In as much as the lower landfill is u n d e r la in 'b y  h igh ly permeable 

soils, there is not high potential for the development of leachate seeps 

at the lower landfill.

<1.03 Settlement

The amount of settlement that occurs at the upper and lower land­

fills depends o n 'w h a t type of refuse w as'd isposed  of at each site and 

how thoroughly the waste was compacted. Settlement generally  varies  

from 10 percent to 25 percent w ithin six months to two yea rs . Previous 

studies found that in landfills in New Y o rk , about 90 percent of the 

total settlement occurs in the f irs t  two to five  yea rs . The remaining 

10 percent may be over a long period of time (American Public Works 

Association, 1970). There may be even fu rth e r subsistence from expul­

sion of entrapped w aters, p articu la rly  in water logged s ilty  soils, as 

with the soils within the upper landfill. In addition, landfills that have 

refuse buried below the water table may settle more and at a faster rate 

than d ry  landfills because of accelerated decomposition and leaching 

action. As a resu lt there are no reliable guidelines as to how much or 

over what period settling might be expected.

Because the upper landfill has been inactive for more than eight 

years  and the lower landfill has been inactive for more than fourteen 

yea rs , it is expected that much of the settlement has already taken 

place at each landfill. However, because of each of the landfills are 

partia lly  below the groundwater table where fu rth e r decomposition of 

refuse will take place, fu rther settlement can be expected. Although it 

is technically feasible to construct buildings over landfills which would
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not be affected by d ifferentia l settlement, extensive geotechnical testing 

and costly foundation construction is usually requ ired . The 

geotechnical testing is dependent on the thickness of the landfill and 

the types of s tructures anticipated but may include: test borings to de­

fine thickness and composition of re fuse , in.-situ plate load tests to de­

termine ultimate bearing capacity and laboratory consolidation tests of 

the refuse. The results of these tests would be compared to the loads 

o f the anticipated stru ctu re  to determine what engineering remedial mea­

sures will be needed.

Severa l potential uses for san itary  landfills that would require

minimal geotechnial testing and engineering include nature park ,

recreation park , tree farm, and wild areas. Landfill uses that will

require some geotechnical testing and design of a suitable cover soil of 

composition include: paved parking areas, tennis cou rts , and veh icu lar 

tra cks . Future uses that will require extensive geotechnical testing are 

all those concerning roads and u tilities , and those involving the

foundation of s tru ctu res . The following foundation types are generally 

required for increasingly heavier s tru ctu res : mat foundation, spread

footings, pile foundations, and p iers.

U.04 Decomposition/Gas Production

Decomposition of landfills depends on many factors, including per­

meability of cover material, moisture content of the refuse and degree 

of compaction. Cases produced as a by-product during the decomposi­

tion of the refuse and are principa lly  composed of methane and carbon 

dioxide. Studies of landfills (American Public Works Association, 1970)
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indicate that the greatest amount o f gas is produced from refuse that is 

about one-half to two years old. However, the studies have also shown 

that if  the refuse is buried below the water tab le, or if  surface water 

percolates through the refuse, gas production can occur over a longer 

period of time. ..... ......

The methane gas monitoring of the upper and lower landfills re ­

vealed that methane gas levels were well below combustible leve ls , in­

dicating that decomposition of the landfill is p resently  not a problem. 

However, the high water table and surface water in filtration  at each 

landfill may cause fu rthe r decomposition of the refuse which may 

increase gas production. Therefo re , continued methane gas monitoring 

is recommended to evaluate gas production at t h e . landfill s ites. In 

addition, gas venting is recommended where low permeability covers are 

placed over each landfill.
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SEC T IO N  5 - R EM ED IA L  A LTER N A T IV ES '^

The previous section o f th is report has identified that the only 

significant impacts the two landfills may have on the proposed industrial 

park include: (1 ) the development of leachate seeps at the upper land­

fill may have negative impacts on the water quality  of Carlin  Creek; 

and (2) leachate from the lower landfill h a s .< most like ly elevated 

manganese and iron levels and may have elevated a rsen ic ,leve ls  in some 

homeowner wells downgradient from the landfill. Based on these ex ist­

ing and potential environmental impacts, the following remedial a lterna­

tives may be considered. A  detailed cost estimate for each remedial 

a lternative  is included in Table 12.

i

5.01 Recommended Remedial Measures

Replace Existing Homeowner Water Supplies

Due to the impacts of the lower landfill on downgradient home­

owner water supply wells, replacement of the impacted homeowner water 

supplies is recommended. The most cost-effective method of replacing 

the homeowner water supplies would be to extend the Town of Conklins 

water supply system from Carlin  Road, south along Route 7 and tie into 

the impacted homes. It is estimated that approximately 5,000 feet of 

water main and 25-30 connections to homes would be needed. The es­

timated cost for this remedial a lternative  is $300,000.

Groundwater Monitoring

The purpose of a groundwater monitoring system is to provide an 

early  warning system to evaluate the potential for fu ture contamination
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of'dow ngrad ient water -supply wells or surface waters* New York  State 

Department of Environmental Conservation Part 360 Solid Waste Facility  

Guidelines recommend that a monitoring system include the following:

1. A minimum of three groundwater monitoring w ells, one well 

located upgradient and at least two wells located downgradient from the 

solid waste fill area.

2. Baseline water quality  conditions should be established by col­

lecting at least two samples from each o f the . wells and analyze for 

drink ing water parameters, indicator parameters and site specific con­

stituents.

3. Routine water sampling and analyses should be conducted at 

least on a quarte rly  basis. The analyses should .include indicator pa­

rameters such as: ch lorides, specific conductiv ity , total organic carbon

(T O C ), total iron , total dissolved solids and site specific parameters.

The f irs t  two elements of the groundwater monitoring program de­

scribed above have been completed for this investigation . A continua­

tion of routine sampling and analyses is recommended on a qu arte rly  

basis in order to (1 ) monitor the potential for contamination of Carlin  

Creek from the upper landfill; and (2 ) evaluate the potential for con­

tamination of downgradient homeowner wells from the lower landfill. 

The routine analyses should include the indicator parameters listed 

above as well as site specific parameters such as arsen ic , manganese, 

m ercury, volatile halogenated organics (V H O ), benzene, toluene, and 

exylene ( B T X ) .

Installation of Landfill Cover - To minimize the amount of leachate 

generated from precipitation in filtrating  the re fuse, installation of a low
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permeability cover may be needed at the uppers and* lower landfills . A 

low permeability cover would minimize the development of leachate seeps 

in the upper landfill and sign ifican tly  reduce the amount of leachate 

that is entering the groundwater at the lower landfill.

N YSD EC  Part 360 regulations requirements for a closed san itary  

landfill include a minimum of 18 inches of final cover material with a 

permeability of 10 5 cm/sec and graded at a minimum slope of 

2 percent. In addition, a gas venting system may be needed to mini­

mize the potential problem associated with methane gas buiid-up beneath

a low permeable cover. The in-situ permeability test of the glacial till
-7material indicated a permeability of 1.4 x 10 cm/sec. As a resu lt, the 

on-site material should be suitable as cover material.

The estimated cost for installing a low perm eability cover is 

$430,000 for the upper landfill and $280,000 for the lower landfill. 

These estimates include the costs for installing the cover using the 

on-site t ill, the gas venting system , topsoil and seeding, g rad ing , safe­

ty  procedures and engineering costs. These costs are prelim inary and 

based on v e ry  limited data on the landfills . The costs may need to be 

adjusted once the areal extent of fill areas are more defined , a more 

detailed topographic su rvey  is performed, the thickness of the existing 

cover, material is better defined, and the determination is made on 

whether local till is suitable to be used as a cover material.

5.02 Other Remedial A lternatives

Based on the magnitude and extent of the existing problems asso­

ciated with the upper and lower land fills , the remedial a lternatives d is ­

cussed above should provide suffic ient measures of minimizing the
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potential for surface and groundwater contamination. In addition, these 

remedial a lternatives are expected to minimize the long term potential 

for contamination from the landfills . However, should fu tu re  monitoring 

identify a greater extent of contamination, one or more of the following 

remedial measures may have to be considered for implementation.

Define Sources of A rsen ic - Th is  a lternative  should include a 

hydrogeoiogic investigation to determine whether the arsenic detected 

within the homeowner wells is attributed  to either the lower landfill or 

other sources. The investigation would include drilling  test borings, 

installing monitoring wells, and analyzing soil and groundwater samples. 

The estimated cost for an initial investigation is $30,000. Th is initial 

investigation would identify whether or not the Jandfill is the source o f 

the arsen ic. Should the investigation identify  another source of 

arsen ic, additional investigations may be requ ired .

Installation of groundwater cu to ff wall and c lay cap - Th is remedial 

a lternative  would include installing a clay cap and soil/bentonite wall 

around the landfill to encapsulate the s ite , to prevent leachate genera­

tion and res tric t leachate m igration. The estimated cost for this would 

be $1.5 million for the upper landfill and $2.0 million for the lower 

landfill.

Off-site Disposal - Th is a lternative  includes the excavation of the 

refuse material from the s ite , and hauling to a local landfill for d is ­

posal. Assuming the waste is not classified as hazardous, and a local 

landfill would except such a large volume of wastes, it is estimated it 

could cost up to $4.2 million for off-site disposal for the upper landfill
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and $2.5 million for the off-site disposal of the low er landfill. Howev­

e r , it is un likely that such a large volume of wastes would be accepted 

at the existing Broome County landfill.

Leachate Collection and Treatm ent - Th is a lternative  would include 

a c lay cap to minimize leachate generation as well as a leachate col­

lection trench and treatment system . The capital costs for such a s y s ­

tem could range from $900,000 for the lower landfill to $1.1 million for 

the upper landfill. These costs do not include operation and mainte­

nance costs which are dependent on the lifetime of the system .

It  should be noted that the cost estimates discussed above are 

prelim inary and based on v e ry  limited data for each landfill s ite . The 

costs may need to be adjusted once a development plan is selected for 

the site and the following conditions for each landfill are  better 

defined; the topography of the fill su rface , the thickness of the ex ist­

ing cover m aterial, the areal extent of the fills , the groundwater flow 

conditions, and the su itab ility  of the on-site till as a cover material.
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SEC T IO N  6 - CO N CLUSIO N S A N D 'REC O M M EN D A T IO N S '

6.01 Conclusions

Based on the investigations described in the report the following 

conclusions are ̂ presented.

Upper Landfill

1.. The upper landfill site is underlain by low permeability glacial t ill.

The groundwater flowing beneath the landfill may be discharged

locally into Carlin  C reek , however, most of the groundwater will 

flow east towards the Susquehanna R ive r at a rate of 

approximately 8 x 10  ̂ ft/day (.03 f t/ y e a r ).

2. The laboratory analyses of leachate of the upper fill contains rela-\
tive ly  high concentrations of sulfate ch loride, chromium, iron , 

manganese, m ercury and zinc in excess of N YSD EC  Class CA

groundwater standards, which is not uncommon for a municipal 

landfill leachate. However, the re la tive ly  high concentrations of 

organic compounds such as benzene, toluene, methylene ch loride, 

trich loroethylene, and v in y l chloride indicate that some industrial 

waste may be present within the landfill. The low permeability 

and high s ilt and clay content of the underly ing soils are favorable 

for the attenuation of the landfill leachate.

3. The groundwater immediately downgradient from the upper landfill 

contains concentrations of a rsen ic , cadmium, manganese, m ercury, 

benzene, and v in y l chloride in excess of N YSD EC  Class GA

groundwater standards. In addition, organic concentrations of 

methylene chloride, toluene, 1,1-dichloroethane, and
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1,2-dichloropropane‘ were* de tected 'a t levels exceeded th e 'N Y SD O H  

guidelines. However, due to the low groundwater flow rates

(.03 ft/year) and high s ilt  and c lay content of the glacial t ill, the 

groundwater quality from the upper landfill should not have a 

significant impact on downgradient groundwater or surface water 

supplies.

4. It has been estimated that up to 1.8 million gallons per year o f 

landfill leachate may be generated through precip itation in filtrating  

the fill surface and only 1 ,000 gallons per year of leachate may be 

generated by groundwater flowing through the base of the refuse. 

Due to low permeability o f the underly ing glacial t il l,  th is leachate 

may tend to accumulate in the landfill and overflow at the lowest 

point as a landfill seeps. These seeps may be transported as su r­

face runoff and have a potential impact on water quality  of Carlin 

Creek.

5. In order to minimize the amount of leachate that would be generat­

ed by precipitation in filtrating  the landfill su rface , a low per­

meability cover should be installed.

6. Methane gas monitoring of the upper landfill indicated that methane 

gas concentrations were below combustible levels. As a resu lt, 

methane gas generation does not. pose any adverse environmental 

impacts at the present time. However because the refuse is par­

tia lly  buried below the water tab le, fu ture gas generation can be 

anticipated.

7. Because the upper landfill has been inactive for more than eight

yea rs , it is expected that most of the landfill settlement has
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already occurred . However, due to the high water table w ithin 

the landfill fu rther decomposition and settlement can be expected.

Lower Landfill

1. The lower landfill is underlain by a h igh ly permeable sand and 

grave l which promotes recharge of leachate to the underlying  

groundwater. The groundwater flow in the v ic in ity  of the lower 

landfill is in an eastward d irection towards the Susquehanna R ive r 

at an estimated rate of 3 to 30 feet per day (1 ,100-11,000 feet per 

y e a r ) .

2. The leachate of the lower landfill contains re la tive ly  high concen­

trations of copper, iron , manganese and m ercury which is common 

for municipal landfill leachate. Although trace levels of toluene,
\

'methylene chloride and 1,2-dichloropropene were, found in the 

leachate samples from wells 13 and 15, the low levels do not g ive  a 

firm indication that industrial waste is p resent.

3. The chemical analyses of 17 homeowner wells downgradient from the 

lower landfill revealed that N YSD EC  Class CA  Groundwater S tan ­

dards were exceeded for arsenic in 3 wells, manganese in 7 wells 

and iron in 5 wells:. The arsenic level in one of the homeowner 

wells exceeded the NYSDOH Drinking Water Standard of .05 mg/l. 

Although the iron and manganese levels can be attributed  to the 

lower landfill, the source of the arsenic levels has not been c learly  

defined.

4. It has been estimated that up to 0.9 million gallons of landfill 

leachate per year may be generated by precipitation in filtrating  the 

landfill surface and ,up to 15,000 - 150,000 gallons o f leachate may
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be generated by groundwater flowing through the base o f the 

landfill. Due to the high permeability of the underlying sand and 

g rave l, this leachate will tend to recharge the groundwater rather 

than be discharged at the surface as landfill seeps.
” 55. A  soil cover with a permeability less than 10 cm/sec as 

recommended in N YSD EC  Pa rt 360 Solid Waste Regulations would be 

needed to minimize the amount of leachate generated by rainfall in ­

filtra tion .

6. Methane gas monitoring of the lower landfill revealed that at the 

present time methane gas generation does not pose any adverse 

environmental impacts on the proposed project. However, the 

landfill is partia lly  buried below the water table where fu rthe r 

decomposition of the refuse can take place which may resu lt in fu ­

tu re  generation of methane gas.

7. The lower landfill site has been inactive for over fourteen years 

indicating that most of the landfill settlement has occurred . How­

e ve r , because the water table is above the base of the f il l,  addi­

tional settlement can be expected.

6.02 Recommendations

1. Jt  is recommended that a low permeability soil cover be installed on

the upper and lower landfills to minimize the amount of leachate 

generation. The estimated cost for installing a low permeability 

soil cover is $430,000 for the upper landfill and $280,000 for the 

lower landfill. The following work items are recommended to mini­

mize the cost of the cover installation: drill test borings to define
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the thickness and extent o f existing cover m aterial, conduct 

topographic and magnetometer su rveys  and aerial photo evaluations 

to define areal extent of land fills , conduct permeability tests of 

on-site till to evaluate su itab ility  as a cover m aterial.

2. Due to the impacts of the lower landfill on the downgradient home­

owner wells, it is recommended that the homeowner water supplies 

be replaced. This can be accomplished most cost e ffective ly  by 

extending the Town of Conklin 's water system from Carlin  Road 

south along Route 7 for a distance o f approximately 5,000 feet. 

The estimated cost for th is remedial measure is $300,000.

3. Due to the potential problems of d ifferentia l settlement associated 

with constructing on top of land fills , it is recommended that addi­

tional geotechnical testing be conducted where construction is an­

ticipated above either the upper or lower landfill. The type of 

testing needed is dependent on the size of the landfill and the 

types of s tructures anticipated but may include: test borings with 

standard penetration tests, in-situ plate loading tests, and 

laboratory compaction tests. Due to much larger fill volumes 

within the upper landfill than within the lower land fill, more 

extensive geotechnical testing and h igher construction costs would 

be required for construction to occur on the upper landfill.

4. Groundwater and surface water monitoring is recommended to

continue in order: 1) monitor the potential for contamination of

Carlin  Creek from the upper landfill and 2) evaluate the 

contamination of the homeowner wells from the lower landfill.

Water sampli ng and analyses should be conducted at least on a
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quarterly  basis ; for* at least one year on: 1) the three monitoring 

weiis downgradient from the upper land fill, 2) the four on-site 

monitoring wells downgradient from the lower lan d fill, 3) ten

impacted homeowner wells downgradient from the lower land fill, 4) 

Carlin  C reek , and 5) the wetlands just east of the lower landfilL  

The results of the f irs t  yea r 's  analyses should be evaluated to 

assess the need for additional groundwater monitoring. The 

analyses should include indicator parameters of landfill leachate 

such as : pH , ch lorides, specific conductiv ity , total organic

carbon (T O C ), total iron , and total dissolved solids. In addition, 

the analyses should include site specific parameters such as 

arsen ic, manganese, m ercury, volatile halogenated organics (VH O ) 

and benzene, toluene and xylene ( B T X ) .  The estimated cost for 

this groundwater and surface water monitoring for one year is 

$2 0 , 000 .
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TABLE 1 

MONITORING WELL DATA

Groundwater Groundwater
Je ll
No.

Grade
Elevation

Top of Steel 
Casing Elevation

Top of PVC 
Casing Elevation

Well Depth 
Below Grade

Elevations
8/16/83

Elevations
11/9/83

1 944.4 947.41 ‘947.30 60 937.34 933.79

2 914.8 916.16 915.93 45 891.37 890.56

3 885.8 889.20 889.11 20 881.21 §79.57

4 890.9 893.58 893.42 20 881.85 881.80

5 860.31 860.31 860.24 33.5 853.25 852.17

6 868.8 868.82 868.59 17.9 861.97 860,57

7 865.2 868.37 868.27 25 853.54 852.02

8 860.2 860.24 860.08 18 853.34 851.60

9 861.3 864.21 864.11 18 853.31 851.66

10 863.8 863.76 863.47 18 853.69 . 851.76

11 896.2 898.97 898.82 30.5 882.31 881.82

12 898.6 901.62 901.51 16 dry dry

13 865.7 868.62 868.55 15 853.94

14 914.8 917.25 917.14 15 908.45

15 873.8 876.62 876.49 18 859.76



TABLE 2
BROOME COUNTY INDUSTRIAL PARK 

WATER BUDGET DATA FOR UPPER LANDFILL

WATER BUDGET FOR YEAR = 1

PREC PE CR R0

January
8.6 0.0 .22 1.9

February
5.7 0.0 .22 1.3

March
7.3 0.0 .22 1.6

April
8.1 3.6 .22 1.8

May
9.7 6.3 .22 2.1

June
9.1 9.4 .18 1.6

July
9.7 12.8 .18 1.8

August
9.2 11.6 *.18 1.7

September
7.7 8.0 .18 1.4

October
7.6 4.7 .18 1.4*

November
7.9 1.3 .18 1.4

December
7.0 0.0 .22 1.5

VARIABLE SYMBOLS 

Precipitation (mm)

Potential Evapotranspiration (ran) 

Runoff Coefficient 

Runoff (mm)

Infiltration (mm)

Accumulated Pot. Water Loss (mm) 

Storage (mm)

Change in Storage (mm)

Actual Evapotranspiration (rmi) 

Percolation (mm)

INF I-PE NGE ST DELST AE

6.7 6.7 0.0 9.4 0.0 0.0

4.5 4.5 0.0 9.4 0.0 0.0

5.7 5.7 0.0 9.4 0.0 0.0

6.3 2.7 . 0.0, 9.4 0.0 3.6

7.6 1.3 0.0 9.4 0.0 6.3

7.5 -1.9 -1.9 7.7 -1.7 9.0

8.0 -4.8 -6.7 4.5 -3.2 8.1

7.5 -4.1 -10.8 3.1 -1.4 6.5

6.3 -1.8 -12.6 2.7 -.3 6.3

6.2 1.6 0.0 4.3 1.6 4.7

6.5 5.2 0.0 9.4 5.1 1.3

5.4 5.4 0.0 9.4 0.0 0.0

DATA SUMMARY

PREC Site Latitude (Deg)
42.00

PE Root Depth (in), (cm)
20.00  0.00

CR0 Holding Capacity (in/ft), (mm/m)
2.22 0.00

R0 Dry Season Runoff Coefficient
.18

INF Wet Season Runoff Coefficient
.22

NGE Average Seasonal Runoff Coefficient
.20

ST Average Precipitation for 1 Year (cm)
8.134

DELST Total Precipitation for Year 1 (cm)
97.612

AE Total Pot. Evapotranspiration (cm)
57.783

PERC Total Infiltration (cm)
78.185 

Total Storage (cm)
88.045

Total Change in Storage (cm)
0.000

Total Actual Evapotranspiration (cm) 
45.679 

Total Percolation (cm)
26.332

PERC

6.7 

4.5

5.7

2.7

1.3 

0.0 

0.0 

0.0  

0.0 

0.0  

0.1

5.4



TABLE 3.
BROOME COUNTY INDUSTRIAL PARK 

WATER BUDGET DATA FOR LOWER LANDFILL

WATER BUDGET FOR YEAR 

PREC PE

January
8.6

February .
5.7

March
7.3

April
8.1

May
9.7

June
9.1

July
9.7

August
9.2

September
7.7

October
7.6

November
7.9

December
7.0

0.0

0.0

0.0

3.6

6.3

9.4 

12.8

11.6  

8.0  

4.7 

1.3 

0.0

■ 1 
CR

.10

.10

.10

.10

.10

.05

.05

‘ .05

.05

.05

.05

.10

RO

0.9

0.6

0.7

0.8

1.0

0.5

0.5

0.5

0.4

0.4

0.4

0.7

INF

7.8 

5.1. 

6.6 

7.3

8.8

8.7

9.2

8.7

7.3

7.2 

7.5

6.3

VARIABLE SYMBOLS

PRECPrecipitation (mm)

Potential Evapotranspiration (mm) - PE 

Runoff Coefficient - CRO

Runoff (rim) - RO

Infiltration (mm) - INF

Accumulated Pot. Water Loss (um) - NGE

Storage (mm) - ST

Change in Storage (mm) - DELST

Actual Evapotranspiration (imi) - AE

Percolation (inn) - PERC

I-PE

7.8

5.1

6.6

3.6

2.4

NGE ST DELST AE

0.0 13.3 0.0 0.0

0.0 13.3 0.0 0.0

0.0 13.3 0.0 0.0

0.0 13.3 0.0 3.6

0.0 13.3 0.0 6.3

-.7 -.7 12.4 9.4

-3.6 -4.3 8.3 -4.0 10.2

-2.9 -7.2 6.1 -2.3 8.5

-.8

2.5

6.2

6.3

-8.0 5.6 -.4 7.4

0.0 8.2 2.5 4.7

0.0 13.3 5.2 1.3

0.0 13.3 . 0.0 0.0

DATA SUMMARY

Site Latitude (Deg)
42.00

Root Depth (in), (cm)
35.00 0.00

Holding Capacity (in/ft), (mm/m)
1.80 0.00

Dry Season Runoff Coefficient 
.05

Wet Season Runoff Coefficient 
.10

Average Seasonal Runoff Coefficient 
.08

Average Precipitation for 1 Year (cm)
8.134

Total Precipitation for Year 1 (cm)
97.612

Total Pot. Evapotranspiration (cm)
57.783 

Total Infiltration (cm)
. 90.410 

Total Storage (cm)
133.952

Total Change in Storage (cm)
0.000

Total Actual Evapotranspiration (cm) 
51.361 

Total Percolation (cm)
32.875

PERC

7.8

5.1

6.6

3.6

2.4

0 .0

0.0

0.0

0.0

0.0

1.0

6.3
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IS 0H/O8 /A} 62898 2fl0. t i l . 07. .10 <,os «01
IS QA/2n/A 1 61220

|t> 0B/<?0/Hl 61219 2660, I I . 0 H o , .1 *?•
........ <,01

* Chemical concentrations are In mg/S. except far llg which Is In.ug/l.
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I,A)

»ll Mlt I Hill A Mil A Mil t Mil

Bi IU IM < • < < • < < 1 <  1 < 1 <  1 < 1 < < 1 < < 1 < I  < 1 1 < 1 <
• *  it I I  lo g r a lv ltM iw < <  1 <  1 < < < 1 <
I o I m m < i < < • < 1 <  1 < 1 <  1 < I < < 1 < < 1 < 1 < I I < 1 <
f l t t y  lb «M «n « < i < < i  < < 1 <  1 < I <  1 < 1 < < 1 < < 1 < I  < 1 1 < 1 <
I -O ilu ro c y c  1 < <  1 <  1 < < < 1 <
p * ly l« < * < < <  1 <  1 < < < 1 <

< < <  1 <  1 < < < 1 <
O i lo r U iM i t M < i < < i  < < I <  1 < 1 <  1 < 1 < < 1 < < 1 < t  < 1 I < 1 <
o*Ay te n * < < <  1 <  1 < < < I <
1 toprfcpy tb « n t« M < < <  1 <  1 < < < 1 <
M y ro n * < < <  1 <  1 < < < 1 <
p 'B f u w l  lu o re lM in i iM < < <  1 <  1 < < < 1 <
It -P ropy lU n iu w < < <  1 <  1 < < < 1 <
0 *0*1  u( u lu lu a M < < <  I <  1 < < < 1 <
U l l ’ l lu ly l l iO l l i t M < < <  1 <  1 < < < 1 <
B rO M t ii im iM < < <  1 <  1 < < < I <
•« c *U u ly lb « i* tc n o < < <  1 <  1 < < < 1 <
1 * 1 ,5 - l r l M l l l | l lM I I I « M < < <  1 <  1 < < < 1 <
1 ,1 ,1 ' I r lM lh y lb o m o n # < < <  1 <  1 < < < 1 <
P‘ C )M A» < < <  1 <  1 < < < 1 <
p - i i l t h l u i v l i n i i A * < < <  1 <  1 < < < I <
C yc lu |iro |iy lb«M 4«no < < <  1 <  1 < < < 1 <
ii*U *ily lb« i*< « i> * < < <  1 <  1 < < < 1 <
v U lc h lo r c l i a u u i i t < < <  1 <  1 < < < 1 <
l, l- B o A < iifu r« f t < < <  1 <  1 < < < 1 <
o *0 lc t ilo ro b *n « « n o < < <  1 <  1 < < < 1 <
l l* a « c t* lo r o - l , l * b w l« d l* n « < < <  1 <  I < < < 1 <
l , l , l * l r l ( l i | u i « i t N in i « n * < < <  1 <  1 < < < 1 <
t k p l i l lM tv n * < < <  1 <  1 < < < 1 <
1 , J , l * l r  U h lo ro L e n i« n « < < <  1 <  I < < < 1 <
( l l lu rU M lllO lM i < < i  < <  1 < I <  1 < I < < 1 < < 1 < 1 < 1 1 < 1 <
b r  o m uw lheoe i < < i  < <  1 < 1 <  1 < 1 < < I < < 1 < 1 < t 1 < 1 <
V in y l  O a lfa r ld * i < < <  1 < 1 <  1 < 1 < < 1 < < 1 < V < 1 1 < <
O i lo i  o « tb « ii« i < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < I <
H a lh y U n *  c l i l o r ld * • < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
l . l - D ld i l o r iK l lw M i < < i  < <  1 < 1 <  1 < 1 < < I < < 1 < 1 < 1 1 < 1 <
l, l* D |c l* lo ro « ll> 4 n « i < < i  < <  I < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
I  * l ( 2 *0 lc t* |u ro « ll i« n o • < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
Q ilo r o f o i  ■ • < < i  < <  1 < 1 <  1 < 1 < < I < < 1 < 1 < 1 1 < 1 <
1,2 'D lc l t lo r o c lh tn o i < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
1 ,1 ,1 'W lc li lo ro a th a A O • < < i  < <  1 < I <  1 < 1 < < 1 < < I  < 1 < 1 1 < 1 <
C arlton l« l r * c t i l o r  l*l« i < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
B r o M d lc l i lo r u o U u m • < < i  < <  1 < 1 <  1 < 1 < < 1 < < I  < 1 < 1 1 < 1 <
I t l 'O l i b lu r o p r o p iP i i < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
I ' l ^ 'D l c M i i r t i p f v p t M • < < i  < < * t < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
l i ' l c h l o r o o l l i t n * • < < i  < <  1 < I <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
b  1 b r  OMvcti 1 u r  uoa I l ia  i»« i < < i  < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <
1 ,1 ,  J- I r  U l i lo r o c l l i t n o • < < i  < <  1 < 1 <  1 < 1 < < I < < 1 < 1 < 1 1 < 1 <
« * 1 ,1  * 01 cl* 1 o r opr uf*«no i < < i  < <  1 < 1 <  1 < 1 < < I < < 1 < 1 I < 1 <
|-O * lo ro « l t iy  I v ln y l  o l l to r 10 < < 10 < <  10 < II) <  10 < 10 < < 10 < < 10 < 10 < 10 to < 10 <
Ui iM u lu r * 10 < < 10 < <  10 < 10 <  10 < 10 < < 10 < < 10 < 10 < 10 10 < tu <
1 ,1 ,1  , M t  I m l i l o r M t l i i n t 1 < < 1 < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 1 <

1 < < 1 < <  1 < 1 <  1 < 1 < < 1 < < 1 < 1 < 1 1 < 1 <

Mil I Mil • Mil 10

Hi< I
< I< I

< 1

II Mil II* o/s 
< i i 

< •

Mil II Mil II Mil Ii

no 
< I
<
<
<
<<
<<<
<
<
<
<
<
<
<
<
<
<
<<
<
<
<
<

• / * g / t o * / * g / n g / o g / i o
1 <  i *0 t t < i <  i

I t n 1100 t  t o o < i <  i
1 s 1* < i <  i

1 <  1 <  i <  i < i <  i

< i < 1 < 1 < 1 < a t < a < a
< « 1 < 6 < a < a < a

i i < 1 < 1 < i i t t i < a < a
I I I < 1 < i a # i i < a < i
> I t < 1 t a t o o t i o o t *

< 1 < 1 < i < a <  a < a < a
t t 110 < 1 < • t t 10 < a < a

< e < 1 < 1 < i • 10 < a < a
< i < 1 < 1 < i < i <  a < a < a
< i 1 < 1 < a t 10 < a < a

g < 1 I < a < a <  a < a < i
< i . < 1 < 1 < a < i <  a < a < a
< r < 1 < 1 < a < a <  a < a < a
< • *0 < 1 < a 110 I S O i i t o
< i < 1 < 1 < a < a <  a < a < a
< i < 1 < 1 < i t i t t < a < a
< i < 1 < 1 < i < a <  a < a < a
< i < 1 < 1 < a < i <  a < • < a
< i < 1 < 1 < i < a <  a < a < a
< 10 < 10 < 10 < 10 < a o <  10 < 10 < 10
< 10 < 10 <  10 < 10 < 10 <  10 < 10 < 10
< 1 < 1 < I < a < i <  a < a < a
< 1 < 1 < I < a < i <  i < a < i

Mil It 1/10 1/10 
»
s

< I

< I

< I< I< I< I *
< I< I
< I
< I< I
< I< I< I
< I< I
< I
< I< I< I< 10
< to
< I< I

* CIilhiIi j I concentrations ore III uij/I.



T  A 111. t. 6
rtinliiMfc COllNl Y INDUSTRIAL DARK 

INORGANIC ANALYSES - HOMFUWNtH W l l lS *

HOME
1

oArt - 
i i / Io/hi

j AMPLE — • • • » •
71229

AL AS-
«a"«
<.°i

-BA
9 99 

.1
CO

<,01
CM CIJ--Ft -

9 9 9 9  9 9 9 9  m9 9 9  

<.01 <.01 ' 2.1
PH

m’999
<,01

MN
1.5

hi; • • •
«.5

N1
<.01

Si
<.01

NA
9 •• 9
10.

2N
9 9 9 9

.02
CA
19.

MG
• 9 9 9

0.1
HARD
65.

IALH 
70.

PH
9 9 9 9

7.1
SPCOND
9 9 9 9 99 -

158,
IDS
110.

2
2

i i/iu/oi 
01/19/80

71210
0146 <.1 .00

,nU
.2 <,0l <,01 <,01 <,01 «,or ,06 <.5 <,ot <.01 1 1 0 . .01 7.9 1.0 25. 270. 8.8 520, 100,

1

1 1 |/lo/8i 71211 <J «.0| .1 «.Ol <.01 .10 <,01 <,01 .10 «.% <,01 <.01 00. .02 JO. 6.5 too. 06. 6,1 026, 260,

<1 1 1/10/81 71212 <.0| «,0l <,qi .01 <.01 <,01 1.1 «,5 <,01 <.01 ?0. .01 51. ( 5.8 160, 170, 8,8 .179, 250.

5 11/t 4/as 71211 <.l .02 .2 <.01 <.0l <.01 ,01 <,01 .05 <.5 <,01 <.01 I«. .01 30. 5.0 810. 122, 8.9 221. 880,

6 1 1/15/81 71210 <.1 <.01 «.l <,01 <,01 , 1 2  <.01 «• 01 .01 *.5 <.01 <.01 6,2 .0! 12. 1,0 02. 18. 5.9 112, 80.

1
1

1 l/la/M 
oi/lo/na

7 1215 
0107

.01

.01
.1 <,0l <,01 <.01 .00 <.ai .50 <.5 <.01 <,01 I I . .02 31. 5.0 105. 110. 7.7 216, 100,

8 t l/la/ni 7J216 <•> . .o» <,01 <,ot <,01 .01 <.oi .11 *.5 <,01 <.0| 25. ,06 27. 5,0 88, 120, 8,0 208, too.

9
9

11/lo/8i 
01/19/80

71217
0108 <.i J l

.Oil
.1 <.01 <.01 .01 .00 <,01 .02 <,01 <.01 75. .03 27, 0,8 87, 220, 7,9 399, 270,

10 11/lO/HJ 71218 <.i «.0| .1 <,0l <,01 , i r  <;or r,Tir 'SO I' *,ot <,01 65. .03 26. 6,1 -91'. ■00,-■••6,3 517. 320,

tl 11/lU/Bl 71219 <.l «.0| <.l <,01 <,01 ,01 <,o« -<.01 UO «,S <,01 <.0i 27, .01 00. 5.1 ISO, 162, • 7,7- 108, 220,

12 ii/ i • •-<.0| .1 <.61 <,of “ ,a r  <.Trr~«-.oT-*.o-r <,5 *.01 <,01 69. ... -26 26, -0,7 80, 00, •6 ,2 519, 320.

11 1 l/IS/81 SOUS <,05 ,0?1 .5 < .002 <,0l €.05 ,00 <,0! ;27 *.0 *,05 <.01 51. .14 88, 190, 7i6 386, 206.

1 0 i 1 /lS/81 50116 «,05 <.0l <.5 <.002 <,01 :<.05’ 6.6- <,0t—119-*.o <,05 <.0! 12. .09 --- --  ... 129, 107, - 7,0 - 281, 200,

15 1 1/lS/Hl 50117 <«05 <.0l <.5 <,002 <,01'<,05" 8,0-<.or ,22 *,0 <.05 <.01 5.8 <,05 57, 18. 6,5 102, 87,

16 cl/ls/Rl sons <.05 <„oi <.■» <.002 <,0r <.05 “<“ 02 <-,01 —,08 *«o <.05 <,01 ‘ 55. <,05 ..... 1. 105.-- ■Ti5- 256, 162,~

1 7 1 I/ Is /8 1 50119 «,05 <.0| <.5 <,002 *.0T""<,1 ,7)6 *V0I —.20 <,0 <,05 <.01 0.7 <,05 03. 23, 6,6 118, 78.'

* Chemical concentrations are in mg/1 except for Mg which is in ug/l.



lAHl.t 6
HPIIUMt LOUNlY |N6US1MIA| PARK 

INORGANIC ANALYStS * MOMEIlnNLH WflLS

HOMt OAyE jAMPLE Sn4 CL NOIN CN PHENOL IOC *G

\ J l/ Ia / A l  *71229 la .  t>. <.01 <.05 «.001 6, <.01

2 11 / 14/81 7|2lO <1. 2<». <.01 <,05 <.001 10, <.01
2 0I/10/A4 , 0106

J  U/IO /81 71211 10. 65. 0.7 «.05 <,001 8. <,01

0 ||/li|/03 71212 10. 21. *.01 *.0S <.001 10. <.01

5 | I /14/81 71211 7, 8 , <.01 <.05 <.001 7, <.01

6 l l / H / R l  71210 11, | l .  1.11 «,05 <.001 0. « .0 l

7 il/ lfl/8 1  71215 12. 8. <.01 <.05 <.001 8, <.01
7 o l/ i*/n a  0107 ................. .................

8 | 1/14/81 71216 0. 7, <.01 «.<>5 _<t?*!L..

9 11/10/01 71217* 1, 27, <.01 <,05 <,001 11. *,01 
9 nl/19/04 0148

10 | l / l a / H l  71238 2s, l | b .  5 , 0  <.05 <,'001 B.' O .l ir
*

11 I l/ lo / f l l  71219 12. | 0 .  <,01 <,05 <t 0O| 9. <,01 "

12 ll/tS/fll 7( 2 0 0  17. H O .  0 . 6  * , 0 5  *, OOl 6 <T®1

II l l / l s / o j  5 0 1 1 5  2 . 2  |0 , <,02

10 | 1 / 1 5 / 8 1  5 0 1 1 6  20. 13. <. 0 2

15 | | / I S / M  5 0 1 1 7  15, ll. <, 0 2

I 6 ' t l / I s / H l  5 0 1 1 8  20, S . 6 <e<>2

17 | | / l s / 8 1  5 0 1 1 9  1H, 8, 5  <.02

‘Chemical concentrations are in mg/l except for Hg which is in ug/l-.
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T A B L E  8
L IS T  OF HOMEOWNER W ELLS SAM PLED

Listed below are the owners of the private  wells that were sampled and 
analyzed for this hydrogeoiogic investigation . The numbers in front of 
each residence correspond to the well numbers on Figures 2 and 3. 
The numbers also correspond to the well analyses shown in Tables 6 
and 7. Wells 1-12 were sampled by the Broome County Industrial 
Development Agency and analyzed by O 'B rien  S C ere . Wells 13-17 were 
sampled by the Broome County Health Department and analyzed by the 
New York  State Department of Health.

1. Donald Ecke lberger, Box 339 R .D . #2, Conklin Road

2. Grayden Tam kins, 1282 Conklin Road

3. Raymond Edm inster, 1287 Conklin Road

4. Mike Sm ith, 1285 Conklin Road

5. Dennis Kernan, 1253 Conklin Road

6. Joseph Villano and Joyce  Buch insk i, 1262 Conklin Road

7. Onofrio Desimone, 1248 Conklin Road

8. Anthony Dattoria, 1251 Conklin Road

9. Raymond Johnson, 1281 Conklin Road

10. Adelbert A llen , 1279 Conklin Road

11. James Hoover, 1283 Conklin Road

12. Robert Gleason, J r . ,  Conklin Road

13. Donald Hamm, P .O . Box 53, Conklin Road

14. Town Hall, Conklin

15. Robert Rowse, 1258 Conklin Road

16. Thomas Butchko, S r . ,  1269 Conklin Road

17. Sandra Lask y , 1278 Conkin Road



TABLE 9

Groundwater Quality Within the Aquifers of the Susquehanna River Basin in New York State
(values in mg/l) (from Hollyday, 1969) —  ”

Glacial Till
and Bedrock Lacustrine Deposits Outwash Deposits

* G M P G M P G
.A.

M P

Temperature 48 50 52 50
•

52 53 . 47 50 53
Silica 6.7 8.3 9.6 2.0 7.8 15 6.8 7.4 8.8
Iron .08 .30 .65 .21 1.0 1.8 .03 .06 .1!
Manganese .01 .03 .05 .02 * 0 .01 .0!
Calcium 29 41 51 30 45 50 74
Magnesium 3.8 8.3 9.7 9.0 6.0 12 19
Sodium 4.8 11 64 7.6 6.6 8.9 13
Potassium .5 1.5 2.3 .5 1.1 1.4 1.6
Bicarbonate 140 170 250 130 150 180 230
Sulfate 3.6 12 27 15 25 31 50
Chloride 4.0 16 58 3.0 7.8 13 22
Fluoride .1 .1 .2 .1 .05 .1 .2
Nitrate .09 .18 .53 0 .24 1.0 2.1
Dissolved Solids 160 200 310 140 190 240 330
Calcium and Magnesium 54 90 140 120 150 200 220
Alkalinity 110 150 190 110 130 130 150 170
pH 7.3 7.7 8.1 7.5 7.4 7.6 7.8
Color 0 2 10 1 1 2 5

♦Values tabulated are taken from a frequency distribution of reported chemical analysis of well water.
Good (G), medium (M) and poor (P) refer to values equaled or exceeded for 75, 50 and 25 percent of available analyses, 
respectively.



TABLE 10

New York State Department of Environmental Conservation 
Class GA Groundwater Standards 

(suitable as a potable water supply)

Parameter
Maximum Allowable 

Concentration

Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chloride (Cl)
Chromium (Cr)
Copper (Cu)
Cyanide (CN)
Fluoride (F)
Foaming Agents*
Iron (Fe)
Lead (Pb) *
Manganese (Mn)
Mercury (Hg)
Nitrate (N)
Phenols 
Selenium (Se)
Silver (As)
Sulfate (SO.)
Zinc (Zn) 
pH Range 
Chlordane 
Endri n 
Heptachlor 
Lindane 
Methoxychlor 
Toxaphene
2,4-Dichlorophenoxyacetic Acid 
2,4,5-Trichlorophenoxyproploric Acid 
Vinyl Chloride 
Benzene 
Chloroform 
Trichloroethylene

,?c .025 mg/l pp
1.0 mg/l
.01 mg/l

250 mg/l
.05 mg/l

1.0 mg/l
.2 mg/l

1.5 mg/l
.5 mg/l
.3 mg/l
.025 mg/l
.3 mg/l
.002 mg/l

10.0 mg/l
.001 mg/l
.02 mg/l
.05 mg/l

250 mg/l
5 mg/l
6.5 - 8.5
.1 ug/l 

not detectable 
not detectable 
not detectable 

35 ug/l 
not detectable 

4.4 ug/l 
.26 ug/l 

5 ug/l 
not detectable 

100 ug/l 
10 ug/l



TABLE 11

Representative Ranges for Various Inorganic Constituents 
in Leachate from Sanitary Landfills

Parameter

Na

Ca2+

Mg+

C l"

S042”

Alkalinity 

Fe (total)

Mn

Cu

Ni

Zn

Pb

Hg

n o3

NĤ

P as P04

Ogranic nitrogen 

Total dissolved organic carbon 

COD (chemical oxidation demand) 

Total dissolved solids 

pH

Representative Range 
(mg/l)

200 -  1000

200 -  1200

100 - 3000

100 - 1500

300 - 3000

10 -  1000

500 - 10,000

1 -  1000

0.01 - 100

10

0.01 - 1 

0. 1  -  100 

5 

0.2  

0 . 1 - 1 0  

10 -  1000 

1 -  100 

10 -  1000 

200 - 30,000 

1000 - 90,000 

5000 - 40,000 

4 - 8

Sources: Griffin et al., 1976; Leckie et al., 1975.



T A B L E  12 
Broome County Industria l Pa rk  

Cost Estimates For Remedial A lternatives

Replace Existing Homeowner Water Supplies
5,000 feet of water main @ $50/ft ”
30 connections @ $1 ,000 each 
Engineering

Groundwater Monitoring
Sampling - 4 trips x $1 , 000/trip 
Analyses - 20 samples x $500/each 
Data Evaluation

Installation of Landfill Cover 
Install Cover 
Topsoil and Seeding 
Grading 
Safety
Gas Venting System
Contingency
Ertgineering

Define Source of Arsenic
Install/Sample Wells - 10 wells @ $2,000/well 
Engineering

Installation of Cutoff Wall/Clay Cap 
Install Cap 
S lu r ry  Wall 
Grading
Topsoil and Seeding 
Safety
Gas Venting System
Contingency
Engineering

$250,000
30.000
20.000

Off-Site Disposal
Excavate and Remove
Haul
Dispose
Grading
Topsoil and Seeding 
Safety 
Contingency 
Engineering

Upper

$300,000

$ 4,000 
10,000 
6,000 

$ 20,000

Lower
Landfill Landfill

$'128,000 $100,000
98,000 70,000
83,000 30,000
5,000 5,000

15,000 15,000
50,000 30,000
50,000 30,000

$430,000 $280,000

*

$ 20.000

Upper

10,000 
$ 30,000

Lower
Landfill Landfill
128,000 $ 100,000
504,000 1,161,000

83,000 39,000
98,000 75,000
12,000 10,000
15,000 15,000

330,000 300,000
330,000 300,000

1,500,000 $2,000,000

Upper Lower
Landfill Landfill
780.000 $ 425,000

1,280,000 700,000
265,000 1 ,400,100
600,000 300,000
50,000 30.000
25,000 25,000

600,000 440,000
600,000 440,000

4,200,000 $2,500,000



T A B L E  12 - Continued 
Broome County Industrial Park  

Cost Estimates for Remedial A lternatives

Leachate Collection and Treatment 
“  ' Installation Cap

Collection System 
Grading
Topsoil and Seeding r 
Safety
Cas Venting System 
Treatment Plant 
Contingency 
Engineering

Upper Lower
Landfill Landfill

$ 129,000 $ 100,000
85,000 117,000
83,000 30,000
98,000 98,000
10,000 10,000
15,000 15,000

300,000 300,000
190,000 115,000
190,000 115,000

$1 ,100,000 $ 900,000

It should be noted that these are prelim inary engineering costs based 
on v e ry  limited data from the landfills. The costs may need to be 
adjusted when the following information is obtained: areal extent o f 
landfills , an updated site topographic map, the thickness of existing 
cover, detailed estimates of fill volumes, and su itab ility  of the on-site 
till as a cover material.
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A P P E N D IX  A

L IT H O LO G IC  LOGS AND M O N ITO RIN G  W ELLS  D E T A IL S



OETH
0-2

5-7

10-12

15-17

20-22

25-27

30-32

35-37

40-42

45-47

50-52

55-57

60-61

61-
61.6

W ELL I 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL DETAIL

LOCKING CAP

e l e v . d esc r ipt io n

944.4-
939.4

939.4*
937.4

934.4-
932.4
929.4-
927.4

924.4.
922.4

S ilt ,  brown, 
■olst. lit t le  
sand and 
gravel, very
s tiff
S ilt ,  brow, 
■olst, lit t le  
send. trace 
gravel, trace 
c ity , herd
Sane et ebove

919.4- 
917.4
914.4- 
912.2
909.4-

S llt .  brows. 
■01t t . lit t le  
clay end sand, 
trace gravel, 
herd
S ilt .  gray, 
■olst. lit t le  
clay, sand 
and gravel, 
very s tiff  
to hard
Seae as above

Seat as above

904.4-
883.4

899.4-
897.4
894.4-
892.4
889.4-
887.4
384.4-
882.4
883.4-

SI i t .  m t.  
herd, trace 
sand and 
clay, herd
S1 lt, gray, 
■olst to wet 
lit t le  clay, 
sand and 
gravel, very 
s t iff
Saae as above

S11t. stone, 
gray, dry, 
hard

LIT H 0L06Y

• 09

•
€ > .

&
:.i<

- cp

A
TILL

V
C P •

•

O

°  ^

£ > 0

*

. 0

o
t>

a  r \

BEDROCK
, c -61'“ "

— 0 ' “

/

- - 4 0

--50’

61.6

)NCRETE SEAL

. 6 7/»“ BOREHOLE

/  ^  BENTONITE AND 
f  AUGER CUTTINGS

2“ I.D. PVC CASING

7= BENTONITE SEAL

OTTAWA SAND

2” I.D., .020 SLOT 
RV.C. SCREEN

S O’BRIENfiOERE
ENGINEERS INC.



W ELL, 2 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL DETAIL

DEPTH ELEV. DESCRIPTIO N

0=5 914.8
909.8

5-12 909.8*
902.8

12*26 90S.8*
888.8

26*30 888.8*
884.8

30*32 884.8-
882.8

32-45.7 882.8- 
869.1

Sind, gravel 6 
silt. Broen 
eslst, nediwi 
dame
Refuse, gray­

est
Refuse, gray- 
hroen, Mat. 
shw send, 
s ilt  8 gravel 
■edltas danse 
S11t i  clay 
gray, eat 
li t t le  sand A 
gravel
■edltaa. dense
S ilt , elay, 
gray, vat 
soaw refuse, 
li t t le  sand 1 
gravel
aMdliai danse
S11t, clay, 
gray, vet. 
som sand 6 
gravel
S t ill to hard

4S.7 869.1 Refusal

e  O'BRIEN fiGERE
ENGINEERS INC.



WELL 3 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG & W ELL D E T A I L ^ lo c k * s  pr o t ec t iv e

DEPTH ELEV . DESCRIPTION
885.8- S ilt ,
883.8 w is t, lit t le  

fine seed, 
s tiff

880.8° S ilt ,  Bpo m ,
878.8 eelst, very

S tiff , SOM

0*1

8-7

pettles and 
angular shale 

•* gravel,
lit t le ,  fine 
sand, trace 
clay, s tiff

10-12 878.8- S ilt,.g ray ,
873.8 ta t, varred, 

s t iff , sane 
elay, very 
s tiff

15-17 870.8- S ilt . gray.
868.8 uet varred. 

S t iff , lit t le  
clay, s tiff

20-22 865.8- S ilt .  grey.
863.8 ta t. varred 

s t iff , lit t le  
clay, s tiff

CASING

■ 2” ID. PVC CASING 

ti-CO N CRETE SEAL
A

BENTONITE SLURRY 
GROUT

.*-67/8“ BOREHOLE

OTTOWA SAND 
PACK

2"I.D. PVC
.020 SLOT SCREEN

±25*

0 OBRIENfiOERE
ENGINEERS INC.



DEPTH
0-2

5-7

10>12

15-17

20-22'

W ELL 4 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC-LOG a  W ELL DETAIL

•LOCKING PROTECTIVE

ELEV . DESCRIPTION
890.9- S ilt ,
888.9 M is t som 

gravel, trace 
clay, s tiff

885.9- S iH , gray.
883.9 « t ,  som  

elay, lit t le  
gravel, s tiff

880.9- 51 I t ,  bran,
878.9 M is t, SflM 

gravel, 
l it t le  sand, 
M dita dense

875.9- S ilt ,
873.9 «at,

sand and 
gravel, lit t le  
clay

870.9- S ilt ,
868.9 gray. M t, 

lit t le  clay, 
l it t le  gravel, 
s tiff

LITHO L0GY

TILL

::'A
• e

e• • •
e

O :o •• •
• 9 

• ®

: P
e• •

1 7 :

x $

f

"5*

- -10 ■

--I5’

-J-20’ 
a!-

z L

-25'

A
A

' 1 CASING 
2.52’

•CONCRETE SEAL

BENTONITE SLURRY 
GROUT

^67/8" BOREHOLE

^NATIVE SOIL 
BACKFILL

OTTOWA SAND 
PACK

2" I D. .020 SLOT 
PVC SCREEN

S O’BRIEN&GERE
E N G IN E E R S  INC.



WELL 5
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT a g en c y  
LITHOLOGIC LOG & W ELL DETAIL

DEPTH ELEV . DESCRIPTION

0-2 860 . 31 -  S r * v « l ,  t r a m .
858.31 d r y ,  H t t l a  

san d , 1m m

5-7 855 . 31 -  Sand  a n d  g r a -
853.31 M l .  h ro M . 

t r y .  l l t t l a  
«11t .

10-12 850 . 31- 
848.31

15-16 845 . 31 -
844.31

16-17 844 . 31-
843.31

20-22 840 . 31- 
838.31

f i r a M l  an d  
san d . g r a y .
M t .  M Msin. omm

t  a s  a to M

Sand a n d  g r » -  *•1, broMi, 
■ a t .  M d l M  
d a n s a

S i l t .  -  .
■ a t .  l i t t l e  
c l a y  Io tm s . 
s t i f f

25-27 835 . 31-
833.31

30-32 830.31 
828.31

35-37 825.31 
823.31

40-42

S ilt .
M t .  M M  
sand. Ilt t la  ■ 
ya M l,
■ a d lM  danM

S ilt , g ra y , 
■olst. som 
sand and 
g r a M l. s tiff

• S ilt ,  gray 
Mist. H ttla  
sand and 
g ra M l

S ilt .  g ra y . 
M la t .  so 
sand and 
g ra M l

FLUSH GATE BOX 

PVC CAP W/LOCK

2"l.D. PVC CASING

^ BENTONITE SLURRY j 
^  GROUT

/

^M-BENTONITE p e l l e t  
v |  GROUT

OTTAWA SAND 
2" I.D., .020 SLOT 
PVC SCREEN

• U J— -32.5

BACKFILL



W ELL 6
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL DETAIL

DEPTH ELEV . DESCRIPTION

6=2 868.82- Sand and g ra-
866.82 va l. broan, 

dry, nadlia

S-7-} 863.32-
861.82

10-12 858.82
856.82

15-17 853.82-
851.82

20-22 848.82-
846.82

Sand, broan 
■olst, SOBB 
s ilt ,  ll t t la  
graval, 
aad1« dtnsa
Graval and 
sand, gray, 
oat, llt t la  
s ilt ,  dansa
S w  as abova

25-27 843.82-
851.82

Graval and 
g ra y , M t .  
sane s ilt  
vary dansa
Sana as abova

LITHOLOGY

SAND

a
GRAVEL

TILL

. O

€> . • 
• O

0
I T T

/

/

• S '4 -4
5.9'

f

7.Sf
0

--10

- -15

17.9

--20'

--25’

27

(c

LOCKING PVC 
CURB BOX COVER

/ .BENTONITE SLURRY 
GROUT

BENTONITE 
PELLET GROUT

6 7/8" BOREHOLE

*2" 1.0. .020 SLOT 
PVC SCREEN

OTTAWA SAND

J-30

S  O’BRIEN ft GERE
E N G IN E E R S  INC . (

________________________ I



UBMHama

W ELL 7 
BROOME COUNTY 

INDUSTRIAL DpVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL DETAIL

DEPTH ELEV . DESCRIPTION

0-2

4-6

865.2-
863.2

861.2-
859.2

Gravels brwn, 
■olst. «k  
sand and s ilt , 
dense

- Befuse. black, 
ta t. lit t le  
send, s ilt  
and graval

6=8 859.2- Graval. bran. 
857.2 vet, soae

refuse, lit t le  
sand and s ilt , 
M d lia  dense

8-10 857.2- Sea* as abova

10-12 855.2- Sue as abova 
853.2

12-14 853.2- Saaa as abova 
851.2

14-16 851.2- Graval. brovai 
849.2 «et. lit t le

s ilt  and sand, 
trace clay, 
vary danse

16-18 849.2- Saaa as abova 
847.2

20-22 845.2- S ilt  and sand. 
843.2 bran. dry.

lit t le  graval, 
vary danse

25-
26.5

840.2- S ilt  and sand, 
838.2 brown, dry to 

■at, lit t le  
graval, vary 
danse

REFUSE 
W/SAND 

8 GRAVEL

LOCKING PROTECTIVE 
^  CASING

CONCRETE SEAL

BENTONITE 
SLURRY GROUT
67/8“ BOREHOLE

BENTONITE AND 
AUGER CUTTINGS

2" I.D. PV.C. CASING

BENTONITE 
PELLET  GROUT

— • ^  OTTAWA SAND

2” I.D.t .020 SLOT 
PVC SCREEN

0-30

S  O'BRIENfiOERE
ENGINEERS INC.



W ELL 8
BROOME COUNTY

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG ft W ELL DETAIL

FLUSH GATE BOX

PVC CAP W/LOCK 
CONCRETE SEAL 
2 "I.D. PVC CASING
BENTONITE SLURRY 
GROUT

S O'BRIEN SOERE
ENGINEERS INC.



W ELL 9 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL D E T A IL ^

ICASING

DEPTH ELEV. DESCRIPTION 

0-2 861.3- Gravel, brown 
dry, som 
sand, llt tla  
s ilt ,  loos*

$.7 856.3- Graval 8
Sand, brown, 
dry te wet, 
l lt t la  s ilt , 
vary dansa

10-12 851.3- Coarsa sand.
849.3 brown, wet.

graval

15-17 846.3- Saa* as
844.3 abova -

20-22 841.3 S ilt ,  brown.
839.3 wat. tern  

sand, llt t la  
s tiff

2S-27 836.3- S ilt . Brown,
834.3 wat. lit t le  

sand, trace 
graval, 
s tiff

LITHOLOGY

TOPSOIL

• o

O  °
' o

a  .•
SAND

9

. . oa •o  • .
GRAVEL 0 0a *

. . &

. O

S ILT

• . o.
• ' 4

aO •
•<? o  •

18'

27'

4 .5 -  
5?
6 -

8-

10

- -15

18

--20

+ 2 5

27

bentonite slurry
GROUT
BENTONITE P E L L E T  
GROUT

.2 "  I.D. PVC CASING

2"I.D.,.020 SLOT 
PVC SCREEN

OTTOWA SAND

67/8" BO REHO LE

6 O’BRIEN&Q ERE
ENGINEERS INC.



WELL 10 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL DETAIL

DEPTH ELEV. DESCRIPTION

0-2

8-7

.76-

10-11

858.76- 
856.78
853.76- 
882.76

S ilt , brow, 
dry, lit t le  
sand and graval, 
w d lw  s tiff
Saw as above

11-12 852.76-
851.76

15-17

20-22

848.76- 
846.76
843.76- 
841JS

Sand, brow, 
■at. llt t la  
s ilt ,  aadlus 
dansa
Sand, brow, 
■at, sow 
graval, 
lit t le  s ilt , 
w d lw  dansa
Saw as above

S i l t ,
■at, t r a c e  
f i n e  sand, 
s t i f f

28-27 838.76-
846.76

S i l t ,
■at, v a r y  
S t i f f

LITHOLOGY

J-30

FLUSH  GATE BOX

PVC CAP W/LOCK
2" I.D. PVC CASING
BENTONITE SLU RR Y  
8  AUGER CUTTINGS
BENTONITE P E L L E T  
GROUT

’ j . »— OTTOWA SANO

2 " I.D.,.020 SLOT 
PVC SCREEN

6 7/8" BO REHOLE

e  O'BRIENS GERE
ENGINEERS INC.



W ELL II 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG a  W ELL D ET A IL^ ,. PROTECTIVE

DEPTH E LEV. DESCRIPTION
0-2 896.2- Sand, brovn, 

894.2 dry* w  
graval. 
■adlia dansa

2-4 894.2- Sraval,
892.2 brown, dry. 

seaa sand, 
little  s ilt, 
sodli* dansa

5-7 891.2- S ilt. gray. 
889.2 aolst,

llttla  clay, 
stiff

7-8

8-9

889.2- Saaa as abova 
888.2

888.2- S1lt .
887.2 aolst. .

sand, llttla  
clay and
flTIVtli
stiff

10-12 886.2- Saaa as abova
884.2

15-17 881.2- Sbnd, bro**,
879.2 vat. saaa

s ilt, oadlia 
dansa

20-22 876.2- S ilt. gray.
874.2 vat, llttla  

clay, trace 
sand, stiff

25-27 871.2- S ilt, gray.
879.2 vat. vary 

Stiff

30- 866.2- Saaa »» *bova
31.8 864.4

31.8- 864.4-  Sand, gray. 
32 864.2 vat. saaa

s ilt, nad- 
1ia dansa

35-37 861.2- Sana.as abova
859.2 .

CONCRETE SEAL

BENTONITE SLURRY 
GROUT

1.0. P.V.C.
CASING

BENTONITE 
PELLET  GROUT

2 " I.D. .020 SLOT 
PVC SCREEN

OTTAWA SAND

6 7/8 " BOREHOLE

O'BRIEN fiGERE
CMHINEERS INC



WILL 12 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY
LITHOLOGIC LOG a  W ELL DETAIL

DEPTH ELEV. DESCRIPTION

0-2 898.6- St I t .  brow.
896.6 dry, trace 

sand and graval, 
s tiff

5-7 893.6- S ilt ,
891.6 dry. saaa 

sand and 
graval, hard

10-U 888.6- S ilt .
887.6 vat. saaa 

sand, traca 
clay, oadlia
s tiff

11-12 887.6- Sand, broan.
886.6 vat, soaa- 

s ilt  and 
graval.
■tdltf dansa

15-17 883.6- Sand. vat.
881.6 brow, sons ' 

graval, 
oadiia dansa

20-22 878.6- Saaa as abova
877.6

'LOCKING PROTECTIVE 
CASING

2" I.D. PVC CASING

CONCRETE SEAL

BENTONITE SLURRY 
GROUT
BENTONITE PELLET 
GROUT

2“ l.D.t .020 SLOT 
PVC SCREEN

OTTOWA SAND 

67/8'' BOREHOLE

NATURAL 
MATERIAL BACKFILL

J»25

i!

ii

0  O'BRIEN &OERE
ENGINEERS INC.



B B E Z S S E E

WELL 13 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG & W ELL DETAIL

DEPTH ELEV . DESCRIPTION

0-2

2-4

6-8

8-10

10-12

865.7'
863.7

863.7-
861.7

861.7-
869.7

859.7-
857.7
857.7-
855.7

Sand, brow, dry, little *11t. traca 
gravel, aedlw dans*
Sand, ■elst. rafuia and tilt. 1
Sand, brow, ■aist. llttla silt, graval and refuse, loose
Saw as abova

865.7
853.7

Sand, brow gray, vat, llttla *11t. tract graval and rafusa, asdlw dansa
- Saaa as abova

12-14 853.7-
851.7

14-15 851.7-
849.7

Sand, gray, aet, Httla graval and silt,aadlw dansa 
Sob as abova

LOCKING 
PROTECTIVE 
CASING

CONCRETE SEAL 
BENTONITE SLURRY 
GROUT 

"l.D. PVC CASING

SAND
SILT

GRAVELa
REFUSE

^ 2 "  I.D,.020 SLOT 
^  PVC SCREEN

Z  •'  ̂GRAVEL PACK

15.5’

S O'BRIEN G GERE
ENGINEERS INC.



DEPTH
0-5

5-12:!

12-15

WELL 14 
BROOME COUNTY 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG & W ELL DETAIL

ELEV. DESCRIPTION
914.8- Sand, gravel
912.8 and *1lt, 

brown, ooHt. . 
nadlW dMW

909.8- Refuse, gray--.
902.8 brown, wot
902.8- Refuse, gray-
899.8 brown, wot, 

torn *and, 
a m  and 
gravel,
■edits

\ dense

“I  LOCKING 5
I PROTECTIVE CASING

2.34“
.020 PVC CASING
CONCRETE SEAL

BENTONITE 
SLURRY GROUT
67/8" BOREHOLE

2" 1.0.,.020 SLOT 
PVC SCREEN

GRAVEL PACK

S O’BRIENS GERE
ENGINEERS INC.
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2-4.

WELL 15 
BROOME COUNTY" 

INDUSTRIAL DEVELOPEMENT AGENCY 
LITHOLOGIC LOG & W ELL DETAIL

•LOCKING 
CASING 

2.85’
DEPTH ELEV . DESCRIPTION

873.8- Sand,
871.8 dry, llt t la  

silt and 
graval loose

871.8- Sand,
889.8 dry, llt t la  

S1H and 
graval, 
aedlia dansa

«~6 869.8- Saaa at 
867.8 abova

6-8 867.8- Saaa as 
86S.8 abova

8-10 865.8- Sand. brow, 
863.8 aolst,

llt t la  s ilt  
and graval, 
■edlua 
dansa

10-12 863.8- Saaa as 
861.8 abova

12-14 861.8- Saaa as 
859.8 abova

14-16 859.8- 6ravel and 
8S7.8 sand, gray; 

wat. trace
s ilt ,  vary
dansa

16-18 857.8- Saaa as 
855.8 abova

PROTECTIVE

CONCRETE SEAL

BENTONITE SLURRY 
GROUT

2" I.D.,.020 SLOT 
PVC SCREEN

GRAVEL PACK

Z  n  . 6 7/8" BOREHOLE

GRAVELa
SAND

J-20*

I

S  O’BRIEN £  GERE
E N G IN E E R S  INC .
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A BR IEF DESCRIPTION OF THE 
UNIFIED SO IL SYSTEM

in©
FISHER RD..EAST SYRACUSE. N .V.i30S? 
TELEPHONE AREA CODE 31S/A37-1A2®
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The Unified Classification System is an engineering soil 
classification that is an outgrowth of the Air-Field 
classification developed by Casagrande.

The system incorporates the textural characteristics of a 
soil Into the engineering classification. All soils are 
classified into fifteen groups, each group being designated 
by two letters. These letters are as follows: G—gravel, 
S—sand, M— Non plastic or low plasticity fines, C— 
plastic fines, P t-peat, humus and swamp soils, O— 
organic, W—well graded, P— poorly graded, L—low liquid 
limit, H—high liquid lim it

GW and SW Groups
These groups comprise well graded gravelly and sandy 

soils which contain less than 5% of non plastic fines pass- 
Ing a #200 sieve. Fines which are present must not no­
ticeably change the strength characteristics of the coarse 
grain fraction and must not interfere with its free draining 
characteristics. In areas subject to frost action the ma­
terial should not contain more than about 3% of soil grains 
smaller than .02 millimeters in size.

GP and SP Groups
These groups are poorly graded gravels and sands con­

taining less than 5% non plastic fines. They may consist of 
uniform gravels, uniform sands, or non uniform mixtures of 
very coarse material and very fine sand with Intermediate 
sizes lacking. Materials of this latter type are sometimes 
referred to as skip graded, cap graded, or step graded.

GM and SM Groups
In general, these groups include gravels or sands which 

contain more than 12% of fines having little or no plasticity. 
The plasticity index and liquid limit of a soil In either of 
these groups plot below the “A” line on a plasticity chart. 
Gradation is not important and both low grade and poorly 
graded materials are Included. Some sands and gravels in 
these groups may have a binder composed of natural ce­
menting agents so proportioned that the mixture shows 
negligible swelling or shrinkage. Thus, the dry strength is 
provided by a small amount of soil binder or dry cementa­
tion of calcareous materials or Iron oxide. A fine fraction of 
non cemented materials may be composed of silts or rock 
flour types having little or no plasticity, and the mixture 
will exhibit no dry strength.

GC and SC Groups
These groups comprise gravelly or sandy soils with more 

than 12% of fines which exhibit either low or high plasticity. 
The plasticity index and liquid limit of a soil In either of 
these groups plot above the "A" line on the plasticity chart. 
Gradation of these materials is not Important. Plasticity of 
the binder fraction has more influence on the behavior of 
the soils than does the variation in gradation. A fine frac­
tion is generally composed of clays.

ML and MH Groups
These groups include predominantly silty materials and 

micaceous or dlatomaceous soils. An arbitrary division be­
tween the two groups has been established with a liquid 
limit of 50. Soils In these groups are sandy silts, clayey 
silts or organic silts with relatively low plasticity. Also in­
cluded are toessial soils and rock flours. Micaceous and 
dlatomaceous soils generally fall within the MH group, but 
may extend into the ML group when their liquid limit is less 
than 50. The same Is true for certain types of kaolin clays 
and some illite clays having relatively low plasticity.

CL and CH Groups
The CL and CH groups embrace clays with low and high 

liquid limits respectively. They are primarily inorganic 
clays. Low plasticity clays are classified as CL and are 
usually lean clays, sandy clays, and silty clays. The 
medium plasticity and high plasticity clays are classified 
as CH. These include fat clays, gumbo clays, certain vol­
canic clays and bentonite.

OL and OH Groups
The soils In these groups are characterized by the 

presence of organic matter including organic silts and 
clays. They have a plasticity range that corresponds with 
the ML and MH groups.

Pt Group
Highly organic soils which are very compressible have 

undesirable construction characteristics and are classified 
in one group with the symbol Pt. Peat, humus and swamp 
soils with a highly organic texture are typical of the group. 
Particles of leaves, grass, branches of bushes and other 
fibrous vegetable matter are common components of 
these soils.

Borderline Classification
Soils In the GW, SW, GP and SP groups are non plastic 

materials having less than 5% passing the #200 sieve, 
while GM, SM, GC, and SC soils have more than 12% pass­
ing the #200 sieve. When these coarse grain materials con­
tain between 5% and 12% of fines they are classified as 
borderline, and are designated by the dual symbol such as 
GW-GM. Similarly coarse grain soils which have less than 
5% passing the #200 sieve, but which are not free draining 
or in which the fine fraction exhibits plasticity are also 
classed as borderline and are given a dual symbol. Still 
another type of borderline classification occurs when a 
liquid limit of a fine grain soil is less than 29 and the 
plasticity Index lies in the range of four to seven. These 
limits are indicated by the shaded area on the plasticity 
chart.

Silty and Clayey
In the Unified System, these terms are used to describe 

soils whose Atterberg limits plot below and above the "A” 
line on the plasticity chart. The adjectives silty and clayey 
are used to describe soils whose limits plot close to the 
“A” line.



SOIL CLASSIFICATION SYSTEM

MAJOR DIVISIONS
GROUP

SYMBOLS

COARSE 
C H A IN E D  

SOILS  
(Mere then 50% ol 
m i w e i  is LARGER  
then No. 200 sieve 
liltl

G R A VE LS  
(Merc then 50% e l 
c o v u  fraction i* 
LA R C E R  than the 
Ne. 4 n M  w i l l

F IN E  
G R A IN ED  

SOILS 
(Mere then 50% e l 
material it SM ALLER  
than Ne. 200 sieve 
sue!

SANOS  
(Mete than S0% e l 
cearse Itaeiien  it 
SM A LLE R  than the 
N e. 4 sieve tiael

CLEAN  
GRAVELS  

(Little or ne lineal

GW
•v.;*

GRAVELS  
W ITH  FINES  

(Appreciable amt. 
e l Imet)

CLEAN SANOS  
(L ittle  Or no Im etl

SANOS 
W ITH  FINES  

(Appreciable amt. 
e l Imetl

SM

M L

SILTS  A N D  CLAYS  
(Liquid lim it LESS than 50)

CL

MH

S ILTS  A N D  CLAYS 
(Liquid lim it G REATER than 501

OH

H IG H L Y  O R G A N IC  SOILS

TYPICAL NAMES

Well graded gravels., gravel • tend mieturcs. little or ne lines.

Poorly paded gravels or gravel • tend tniaturet, little or ne lines.

Silty gravels gravel ° sand • wit m ieturcs

Clayey grevels. gravel • tand • day  m iatures

Well graded tends, gravelly sands little  or ne Iiflea.

Poorly p ad rd  tends or gravelly tandt. little  or ne lines

Silty tandt. tand-wit mieturcs

Clayey tandt. tend-clay mtatures

Inorganic M itt and very I me ta n d t. lo ck  f lo u t,  t i l t y  er clayey 
line tandt er clayey M itt with Might p las tic ity .

Inorganic eleyt e l  love to medium pletticity. gravelly d a y s  
tsndy clayt. tilty  d a y s  Nan d a y s

Organie M itt and organic tilty  d a y t e l  lew plattieity.

Inorgan* tiltt. micacaout er diatomaccout line tandy or tilty  
toilt. elastic t ilts

Inorganic days e l high plasticity, lat clays

Organic days e l medium to high plasticity, organic tilts

Paat and Other highly organic soils.

BO UND ARY CLASSIF IC ATIO NS: Soils possessing characteristic* o l two groups art designated by combmetiont o l grouo symbols

p a r t i c l e  s i z e  l i m i t s
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-DRILL ROD

-SPL IT  B A R R E L  
SA M PLER

DRIVE HAMMER

SA M PLE JA R S  
HOISTING

Split barrel 
sampling

The following excerpts are from "Standard Method for 
penetration test and split-barrel sampling ° f \ASTM
designation: D-1586-67 AASHO Designation: T-206-70.)

1. Scope
1.1 This method describes a procedure for using a split- 

barrel sampler to obtain respresentative samples of soil for 
identification purposes and other laboratory tests, and to 
obtain a measure of the resistance of the soil to penetration of 
the sampler.
2. Apparatus

2.1 Drilling Equipment — Any drilling equipment shall be 
acceptable that provides a reasonably dean hole before 
insertion of the sampler to ensure that the penetration test is 
performed on undisturbed soil, and that will permit the driving 
of the sampler to obtain the sample and penetration record in 
accordance with the procedure described in 3. Procedure. To  
avoid "whips" under the blow of the hammer, it is recom­
mended that the drill rod have stiffness equal to or greater 
than the A-rod. An "A "  rod is a hollow drill rod or "steel 
having an outside diameter of 1-5/8 in. or 41.2 mm and an 
inside diameter of 1-1/8 in. or 28.5 mm. through which the 
rotary motion of drilling is transferred from the drilling motor 
to the cutting bit. A stiffer drill rod is suggested for holes 
deeper than 50 ft (15m ). The hole shall be limited in diameter 
to  between 2-1/4  and 6 in. (57.2 and 152mm).

2.2 Split-Barrel Sampler — The sampler shall be con­
structed with the dimensions indicated (in Fig. 1.) The drive 
shoe shall be of hardened steel and shall be replaced or 
repaired when it becomes dented or distorted. The coupling 
head shall have four 1/2-in. (12.7-mm) (minimum diameter) 
vent ports and shall contain a ball check valve. If sizes other 
than the 2-in. (50.8-mm> sampler are permitted, the size shall 
be conspicuously noted on all penetration records.

2 3 Drive Weight Assembly -  The assembly shall consist of 
a 140-lb (63.5-kg) weight, a driving head, and a guide 
permitting a free fall of 30 in. (0.76 ml Special precautions 
shall be taken to ensure that the energy of the railing weight is 
not reduced by friction between the drive weight and the

^ 2 4  Accessory Equipment — Labels, data sheets, sample 
jars, paraffin, and other necessary supplies should accompany

a / s i  ■ i n m o  n t
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Note 1 -  Split barrel may be M / 2  in. inside diameter 
provided it contains a liner of 16-gage wall thickness.

Note 2 -  Core retainers in the driving shoe to prevent loss of 
sample are permitted.

Note 3 -  The corners at A may be slightly rounded.

Table of Metric Equivalents.

In. Mm Cm In. Mm Cm

1/16 (16 gage) 1.5 2 5.08

1/2 12.7 . • • 3 7.62

3/4 19.0 1.90 6 15.24

7/8 22.2 2.22 18 45.72

1-3/8 34.9 149 27 68.58

1-1/2 38.1 3.81

Pig. i  _  Standard Split Barrel Sampler Assembly

3. Procedure
3.1 Clear out the hole to sampling elevation using equip­

ment that will ensure that the material to be sampled is not 
disturbed by the operation. In saturated sands and silts 
withdraw the drill bit slowly to prevent loosening of the soil 
around the hole. Maintain the water level in the hole at or 
above ground water level.

3.2 In no case shall a bottom-discharge bit be permitted. 
(Side-discharge bits are permissible.) The process of jetting 
through an open-tube sampler and then sampling when the 
desired depth is reached shall not be permitted. Where casing is 
used, it may not be driven below sampling plevation. Record 
any loss of circulation or excess pressure in drilling fluid 
during advancing of holes.

3.3 With the sampler resting on the bottom of the hole, 
drive the sampler with blows from the 140-lb (63.5 kg) 
hammer falling 30 in. (0.76 m) until either 18 in. (0.45 m) 
have been penetrated or 100 blows have been applied.

3.4 Repeat this operation at intervals not longer than 5 ft 
(1.5 m) in homogeneous strata and at every change of strata.

3.5 Record the number of blows required to effect each 6 
in. (0.15 m) of penetration or fractions thereof. The first 6 in. 
(0.15 m) is considered to be a seating drive. The number of 
blows required for the second and third 6 in. (0.15 ml of 
penetration added is termed the penetration resistance. N. If 
the sampler is driven less than 18 in. (0.45 m). the penetration 
resistance is that for the last 1 f t  (0.30 m) of penetration (if 
less than 1 ft (0.30 m) is penetrated, the logs shall state the 
number of blows and the fraction of 1 ft (0.30 m) penetrated).

3.6 Bring the sampler to the surface and open. Describe 
carefully typical samples of soils recovered as to composition, 
structure, consistency, color, and condition; then put into jars 
without ramming. Seal them with wax or hermetically seal to 
prevent evaporation of the soil moisture. A ffix labels to the jar

or make notations on the covers (or both) bearing job 
designation, boring number, sample number, depth pene­
tration record, and length of recovery. Protect samples against 
extreme temperature changes.

4. Report
4.1 Data obtained in borings shall be recorded in the field 

and shall include the following:
4.1.1 Name and location of job.
4.1.2 Date of boring — start, finish,
4.1.3 Boring number and coordinate, if available.
4.1.4 Surface elevation, if available.
4.1.5 Sample number and depth,
4.1.6 Method of advancing sampler, penetration and re­

covery lengths,
4.1.7 Type and size of sampler,
4.1.8 Description of soil,
4.1.9 Thickness of layer,
4.1.10 Depth to water surface; to loss of water; to artesian 

head; time at which reading was made,
4.1.11 Type and make of machine.
4.1.12 Size of casing, depth of cased hole,
4.1.13 Number of blows per 6 in. (0.15 m)
4.1.14 Names of crewmen, and
4.1.15 Weather, remarks.

'Under the standardization procedure o l the Society, this m ethod is 
under the jurisd iction o f the A STM Committee O-l 8 on Soil and 
lo r  Engineering Purposes. A  list o f members may be found m the ASTM

Y "^cJ? e m  ed ition eceeoted October 20. 1967. Originally issued. 1958. 
Replaces D-1S86-64T.
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GENERAL NOTES

1 . The soil logs, notes and other test data shown are the results o f interpretations mode by 
representatives of Parratt-W olff Inc. from personal observations made during the exploration period 
o f samples of subsurface materials recovered during exploration and records o f exploration as pre- 
pared by the drill operator.

2 .  bcplanation o f the classifications and terms;

a . Bedrock -  Natural solid mineral matter occurring in great thickness and extent in its 
natural location. It is classified according to geological type and structure (jo ints, bedding, e tc . )  end 
described as solid, weathered, broken, fragmented or decomposed depending on its condition.

b . Soils -  Sediments or other unconsolidated accumulations of particles produced by th© 
physical and chemical disintegration o f rocks and which may or may not eontain organic matter.

PENETRATION RESISTANCE

COHESIONLESS SOILS COHESIVE SOILS

Blows Per Ft. Relative Density Blows Per Ft. Consistency

0 to 4  Very Loose 0 to 2 Very Soft
4  to 10 Loose 2 to 4  Soft

10 to 30 Medium 4 to 8 Medium
30 to 50 Dense 8 to 15 Stiff
Over 50  Very Dense 15 to 30 Very Stiff

Over 30 Hard

Size Component Terms Proportion by Weight

Boulder..................................  Larger than 8 inches Major component is shown with all
Cobble or Small Stone . . 8 inches to 3 inches letters capitalized .
Gravel -  coarse . . . . .  3 inches to 3 /4  inch Minor component percentage terms

m edium ................ 3 /4  inch to 4 .7 6  mm  ̂ o f total sample are:
Sand - c o a r s e ................ 4 .7 6  mm to 2 .0 0  mm ( 1 0  sieve) . . .  40 to 50 percent

m edium ................ 2 .0 0  mm to 0 .4 2  mm ( 40 sieve) some . . . 20 to 40 percent
f in e .......................  0 .4 2  mm to 0 .074  mm ( f 200 sieve) |m |e  ̂ # .  ] o to 20 percent

Silt and C la y .......................  Finer than 0 .074  mm trace . . .  1 to 10 percent

c . Gradation Terms -  The terms coarse, medium and fine are used to describe gradation 

o f Sands and G ravel.
d . The terms used to describe the various soil components and proportions are arrived at by 

visual estimates of the recovered soil samples. Other terms are used when the recovered samples are not 
truly representative of the natural materials, such as, soil containing numerous cobbles and boulders 
which cannot be sampled, thinly stratified soils, organic soils, and fills .

e . Ground Water -  The measurement was made during exploration work or immediately after 
completion, unless otherwise noted. The depth recorded is influenced by exploration methods, the soil 
type and weather conditions during exploration. Where no water was found it is so indicated. It is 
anticipated that the ground water w ill rise during periods of wet weather. In addition, perched ground 
water above the water levels indicated (or above the bottom of the hole where no ground water is 
indicated) may be encountered at changes in soil strata or top o f rock.
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' GROUNDWATER SAM PLING PRO CED URES

General

Some general procedures must be adhered to during all well developing and  
sampling operations. Safety g lasses or goggles must be worn at all times 
during1 well development or sampling to prevent splashing of potentially  
contaminated water into the ey es. Respirators must be worn if a distinct 
chemical odor is  observed. Sampling of wells must be discontinued during  
precipitation periods (rain or snow ).

Groundwater Well Development

Prior to obtaining groundwater samples for laboratory analysis, all monitor­
ing wells must be developed as described in the following paragraphs:

To obtain representative samples of groundwater from a groundwater moni­
toring well, all fine grained material and sediments that have settled  in or 
around the well during installation should first be removed from the well 
(well development). This is accomplished by air su rging, pumping or bail­
ing groundwater from the well until its  yields sedim ent-free water.

The main precaution taken during well development is the use of new
equipment and accessories for developing each well to avoid cross
contamination of the wells ( i .e .  during air su rg in g , new lengths of
polypropylene tubing and hose are required for each well; during
pumping, new polypropylene tubing is required for each well and bailing, 
a new bailer (and rope) is  required for each w ell).

NOTE: Wells must be allowed to stabilize after development a minimum of
10 days prior to sampling. ii
Procedures
-------------------- I

Use of the following procedures for the sampling of groundwater observa­
tion wells is dependent upon the depth of the well to be sampled. To ob­
tain representative groundwater samples from wells installed to a depth  
greater than 25 fee t, the bailing procedure should be used . To obtain 
representative groundwater samples from wells installed to a depth less  
than 25 feet, the bailing procedure or the pumping procedure can be 
used. Each of these procedures is explained in detail below. ,

A. Sampling Procedures (B A IL E R ) j!!
1. Identify the well and record the location on the Groundwater

Sampling Field Log.

2. Cut a slit in one side of the plastic sheet and slip it over and
around the well, creating a clean surface onto which the sampling
equipment be positioned. This clean working aijea should be a 
minimum of 10 feet by 10 feet. Do not kick, transfer, drop, or in 
any way let soils or other materials fall onto this .sheet unless it 
comes from inside the well. Do not place meters, tools,

O'BRIEN & GERE



equipment, etc . on the sheet unless they have been cleaned fir st  
with a clean rag.

3. Put on a new pair of disposable gloves.

4. Clean the well cap with a clean rag, and remove the well cap and 
plug placing both on the plastic sh eet.

5. Clean the fir st ten fee t of the steel 100 foot tape with a hexane 
soaked rag, rinse with distilled water and measure the depth to 
the water table. Record this information on the Groundwater 
Sampling Field Log (A ttached).

6. Compute the volume of water in the well using the formulae and 
information provided on the Groundwater Sampling Field Log. Re­
cord this volume on the Groundwater Field Log.

7. Attach enough polypropylene rope to a bailer to reach the bottom 
of the well and lower the bailer slowly into the well, making cer­
tain to submerge it only far enough to fill it  completely.

8. Pull the bailer out of the well keeping the polypropylene rope on 
the plastic sheet. Empty the groundwater from the bailer into a 
new glass quart container and observe its appearance. Return the  
glass quart to its proper transport container. Note: This sample
will not undergo laboratory analysis, and is collected to observe  
the physical appearance of the groundwater only.

9. Record the physical appearance of the groundwater on the Ground- 
- water Sampling Field Log.

10. Lower the bailer to the bottom of the well and agitate the bailer up  
and down to resuspend any material settled  in the well.

11. Initiate bailing the well from the well bottom making certain to 
keep the polypropylene rope on the plastic sh eet. All groundwater 
should be dumped from the bailer into a graduated pail to measure 
the quantity of water removed from the weE.

12. Continue bailing the weE from the bottom until three times the vol­
ume of groundwater in the weE has been removed, or until the 
weE is bailed dry. If the weE is bailed dry, allow sufficient time 
(several hours to overnight) for the weE to recover before pro­
ceeding with Step 13. Record this information on the Groundwater 
Sampling Field Log.

13. Remove the sampling bottles from their transport containers and 
prepare the bottles for receiving samples. Inspect aE labels to in ­
sure proper sample identification. Sample bottles should be kept 
cool with their caps on until they are ready to receive samples. 
Arrange the sampling containers to allow for convenient filling. 
Always fiE the containers labeled purgeable priority poEutant or 
BTX analysis first.

O'BRIEN & GERE



14. Initiate sampling by lowering the bailer slowly into the well making 
certain to submerge it only far enough to fill it completely. Mini­
mize agitation of the water in the well. FiH each sample container 
following the instructions listed  on Attachment A - Sample Con­
tainer! zation Procedures. Return each sample bottle to its  proper 
transport container.

15. If the sample bottles cannot be filled quickly, keep them cool with  
their caps on until they  are filled . Each sample bottle for  
purgeable priority pollutant or BTX. analysis should be filled from 
one bailer, then securely capped. NOTE: Samples must not be
allowed to freeze.

16. Record the physical appearance of the groundwater observed dur­
ing sampling on the Groundwater Sampling Field Log.

17. After the last sample has been collected, record the date and time, 
empty one bailer of water from the surface of the water in the well 
into the 200 ml flask , measure and record the pH, and measure 
and record the conductivity of the groundwater following the pro­
cedures outlined in the equipment operation manuals. Record th is  
information on the Groundwater Sampling Field Log. The 200 ml 
flask must then be rinsed with hexane and distilled water prior to 
reuse.

18. Replace the well plug and lock the well protection assembly before  
leaving the well location.

19. Place the bailer, polyproplyene rope, g loves, rags and plastic  
sheeting into a plastic bag. The plastic bag should then be 
buried on-site at a preselected location.

Sampling Procedures (Pum p)

1. Identify the well and record the location on the Groundwater 
Sampling Field Log.

2 . Cut a slit in one side of the plastic sheet and slip it over and
around the well creating a clean surface onto which the sampling
equipment can be positioned. This clean working area should be a 
m in im u m  of 10 feet by  10 fee t. Do not kick, transfer, drop, or in 
a n y  way let soils or other materials fall onto this sheet unless it  
comes from inside the well. Do not place m eters, tools, equipment, 
etc. on the sheet unless they have been cleaned first with a clean 
rag.

3. Put on a new pair of disposable gloves.

4. Clean the well cap with a clean rag and r
plug, placing both on the plastic sheet.

5. Clean the first ten feet of the steel 100 foot tape with a hexane

■iano\love the well cap and

soaked rag, rinse with distilled water and measure the depth to
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the water table. Record this information on the Groundwater 
Sampling Field Log.

6. Compute the volume of water in the well using the formulae and 
information provided on the Groundwater Sampling Field Log. Re­
cord this volume on the Field Log.

7. Prepare the peristaltic pump for operation. Replace the short 
length of flexible silicone tubing in the pump head between each  
sampling location.

8. Attach a new length of polypropylene tubing to the flexible silicone
tubing at the pump head. This polypropylene tubing must be long  
enough to reach the well bottom. Note: The suction lift of the
peristaltic pump is approximately 25 feet.

9. Start the pump and lower the suction end of the tubing into the
well until the surface of the water is contacted. Remove approxi­
mately one half quart of this water from the surface of the well 
water into a new g lass quart bottle. Observe the appearance of 
this water. Return this quart bottle to its proper transport con­
tainer. Note: This sample will not undergo laboratory analysis,
and is collected to observe the physical appearance of the ground­
water only.

10. Record the physical appearance of the groundwater on the Ground­
water Sampling Field Log.

11. Initiate pumping from the well into a graduated pail until three  
times the volume of water in the well has been removed or until 
the well is pumped dry. The suction end of the tubing should be 
raised and lowered in the well during pumping to ensure that 
water is entering the well from the entire length of the screened  
well casing. If the well is  pumped dry , allow sufficient time 
(several hours to overnight) for the well to recover before  
proceeding. Record this information on the Groundwater Sampling 
Field Log.

12. Remove the sampling bottles from their transport containers and 
prepare the bottles for receiving samples. Inspect all labels to in- 
sure proper sample identification. Sample bottles should be kept 
cool with their caps on until they are ready to receive samples. 
Arrange the sampling bottles to allow for convenient filling. Al­
ways fill the bottles labeled purgeable priority pollutant or BTX 
analysis first.

13. Continue pumping the well with the suction end of the tubing now 
at a level just below the surface of the water in the well. Fill 
each sample container following the instructions listed  on Attach­
ment A - Sample Containerization Procedures. Return each 
sampling bottle to its proper transport container.

O’BRIEN c» GERE



14. If the sample bottles cannot be filled quickly, keep them cool with 
their caps on until they are filled . NOTE: Samples must not be 
allowed to freeze.

15. Record the physical appearance of the groundwater observed dur­
ing sampling on the Groundwater Sampling Field Log.

16. After the last sample has been collected, record the date and time 
and pump from the surface of the water in the well into the 200 ml 
flask , filling it approximately halfway. Measure and record the pH 
and conductivity of the groundwater following the procedures out­
lines in the equipment operation manuals. Record this information 
on the Groundwater Sampling Field Log. The 200 ml flask must 
then be rinsed with hexane and distilled water prior to reuse.

17. Replace the well plug and lock the well protection assembly before 
leaving the well location.

18. Place the polypropylene tubing, silicone pump head tubing, g loves, 
rags and plastic sheet into a plastic bag. The plastic bag should  
then be buried on-site at a preselected location.

O'BRIEN & GERE



• GROUNDWATER SAM PLING: PRO CED U RES

Materials

1. Disposable Latex Gloves

2. Plastic Sheeting - (10 ft . b y  10 ft . minimum)

3. Bailers - (top filling) 1 - l i  inch O.D. aluminum, natural cork
plugs

4. Polypropylene Rope

5. Distilled Water

6. Hexane Solvent

7. Disposable Rags

8. 100 Ft. Steel Tape

9. Peristaltic Pump With A ccessories

10. Polypropylene Tubing ( i  - i inch)

U. Insulated Transport Containers

12. Graduated Pail

13. Conductivity Meter

14. pH Meter

15. Dual Carbon Respirators with Organic Vapor Filters

16. Safety Glasses or Goggles

17. Appropriate Sampling Containers

18. 200 ml Flask

O'BRIEN & GERE



SAM PLE CONTAINERIZAT10N PRO CEDURES:

Lab Analysis

1. Purgeable Priority

Container
Description

40 ml Vial

Number of 
Containers

2. PCBs, Pesticides

3. Metals

4. Acid/Base Neutral 
Priority Pollutants

5. Cyanide

glass gallon

glass q u a r t  with 
preservative added

glass gallon

plastic quart with 
preservative added

1

1

Collection Instructions

1. The sample vial consists  
of 3 parts: a glass bottle, 
a teflonfaced septum, and 
a screw cap .

2 . Remove the cap and 
septum, handling the 
septum by the edges only.

3. Carefully fill the vial to 
overflowing a slight crown 
of water remaining on top.

4. Slide the septum, teflon  
side (slippery side) down, 
onto the vial.

5. Replace the cap and 
tighten.

6. Invert the sample and 
lightly tap the cap on a 
solid surface. The 
absence of trapped air 
indicates a successfu l seal. 
If bubbles are presen t, 
open the bottle, add a few  
additional drops of sample 
and reseal the bottle
as above. Continue until 
no trapped air is presen t.

7. Keep the samples re­
frigerated or on ice .

Fill gallon bottle then cap.

Fill quart bottle then cap

Fill gallon bottle then cap.
Keep the sample refrigerated
or on ice.

Fill quart bottle then cap.
Keep the sample refrigerated
or on ice.

6. Phenols plastic quart Fill quart bottle then cap

O’BRIEN S GERE
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E X E C U T IV E  SUMMARY

O 'Brien  & Cere Engineers has completed Phase II of the 

hydrogeoiogic investigation for the proposed Broome Industria l Park site 

in Conklin, New Yo rk . The investigation characterizes the site wide 

hydrogeology and identifies the hydrogeoiogic conditions that will affect 

development of the industrial park . The results from the Phase I 

investigation are incorporated into this report to produce an integrated 

hydrogeoiogic assessment. The Phase I investigation included an eva l­

uation of the contamination potential and development limitations imposed 

by two abandoned landfills within the proposed industrial park . Below 

is a summary of the find ings, conclusions and recommendations of both 

phases of the investigation.

The surfic ia l geology at the industrial park site is comprised 

predominantly of two unconsolidated deposits: glacial till and outwash. 

The uplands of the s ite , including the upper landfill, are underlain by 

glacial t il l ,  which is a dense, unsorted deposit of rock fragments and 

fine-grained sediments having an extremely low permeability (less than 

4 x 10’ 7 cm /sec). The va lley  area, including the lower landfill, is 

underlain by outwash which is composed predominantly of sand and 

gravel that has:a high perm eability (g rea te r than 7 x 10 7 cm /sec.)

Groundwater occurs at depths of 5 to 10 feet below the surface

within the outwash and ,20 to 35 feet w ithin the glacial t il l.

Groundwater flows predominantly in an eastward d irection , towards the
—4Susquehanna R iv e r , at a rate va ry in g  from less than 2 x 10 ft/day 

within the till to 8 to 43 ft/day w ithin the outwash,



The upgradient background groundwater quality  is generally of 

good drinking water quality , contains a moderate amount of hardness 

and dissolved solids, and is re la tive ly  low in iron, chloride and heavy 

metal content. However, the downgradient groundwater quality  at the 

central and northern parts of the industrial park is not suitable for 

drinking water. The downgradient groundwater quality  in the central 

part of the industrial park contains elevated levels of manganese, 

m ercury, arsenic and iron suggesting that the groundwater quality  has 

been impacted by the lower landfill. The downgradient groundwater 

quality at the northern part of the site contains elevated levels of 

su lfate, iron, manganese and TOC which may be attributed to impacts 

from the upper landfill.

Due to the existing impacts of the upper and lower landfills on 

groundwater quality and the potential impacts of the landfills on surface 

water quality  of Carlin C reek , it is recommended that the remedial 

measures previously included in the Phase I Hydrogeoiogic Report be 

implemented. These remedial measures include: 1) installing low

permeability covers on the upper and lower landfills to minimize leachate 

generation, 2) replacing the homeowner water supplies downgradient 

from the lower landfill, and 3) conducting groundwater and surface 

water monitoring to evaluate long-term impacts from the landfills.

Potential well yields from the glacial till and bedrock are estimated 

to be less than 10 gpm and insufficient for industrial supplies; whereas 

potential well yie lds within the outwash are estimated to range from 10 

to 500 gpm which should be suitable for most industrial uses. Howev­

e r , the groundwater quality  w ithin the outwash at the central and 

northern parts of the site is not suitable for d rink ing  water.



The subsurface geologic conditions across most of the industrial 

park site are suitable for general construction purposes. The till has a 

fa ir bearing strength and deep water table: outwash has a fa ir to good

bearing streng th , and is well d ra ined , although the water table iis 

w ithin ten feet of the surface. The areas least suitable for con­

struction are those underlain by alluvium or lacustrine deposits where 

the materials are poorly dra ined , have a low bearing streng th , and 

contain a water table that occurs just below the land surface.

Surface water drainage w ithin the area north of Carlin  Road will 

flow north and have a potential for recharging the groundwater aquifer 

that supplies -water to the Town of Conklin Well No. 3. As a resu lt, it 

is recommended that any industry  that is a major user of hazardous 

substances be either prohibited from locating w ithin th is area or de­

signed with state of the a rt technology to prevent any leakage spills 

from occurring .

The area within the industrial park that is underlain by outwash 

deposits is characterized by h igh ly permeable soils and shallow 

groundwater and is h ighly susceptible to groundwater contamination 

from industrial discharges at the land surface. As a resu lt, 

groundwater monitoring is recommended for any major industrial user o f  

' hazardous materials that is to be located w ithin this area.
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SEC T IO N  1 - IN TRO D UCT IO N

1.01 Project Background

Broome County is cu rren tly  acquiring a 619 acre tract of land in 

the Town of Conklin for the purpose of creating a major industrial 

park . The site is located south of Powers Road approximately one mile 

north of the Kirkwood Interchange (F igu res 1 6 2 ). The development 

of the project is presently being undertaken by the Broome County 

Industrial Development Agency (B ID A ) .

A prelim inary environmental assessment of the proposed industrial 

park prepared by the Broome County Department of Planning in May 

1983 indicated that the industrial park may pose adverse impacts on the 

surrounding environment. Of particu lar concern were the potential im­

pacts of two abandoned landfills on the quality  of surface water and 

groundwater leaving the site. In addition, there was concern about the 

potential effects of the project on the hydrogeoiogic environment of the 

surrounding area, particu larly  the Town of Conklin Well No. 3. Based 

on these concerns the Broome County Industria l Development Agency 

requested that a hydrogeoiogic investigation be undertaken at the site 

of the proposed industrial park .

The hydrogeoiogic investigation requested by the B ID A  includes 

two phases. The f irs t  phase, completed by O 'B rien  6 Cere Eng ineers, 

In c. in March 1984, was a determination of the hydrogeoiogic setting 

and development limitations imposed by the two abandoned landfills . 

The second phase is to characterize the site wide hydrogeoiogic setting



and identify development limitations imposed by the remainder of the 

site. This report addresses the objectives of the second phase of 

hydrogeoiogic investigation.

1.02 Authorization and Scope

During September 1984 the Broome County Industria l Development 

Agency (B ID A ) authorized O 'B rien  & Cere Eng ineers, Inc. to perform 

Phase II of the hydrogeoiogic investigation at the proposed Broome 

County Industrial Park  site. The scope of work for this investigation 

is outlined in the Request for Proposal (R F P )  dated September 6, 1984, 

and is described in detail in the proposal submitted by O 'B rien  & Cere 

Eng ineers, Inc. on September 20, 1984. In general, the scope of work 

includes the following:

a. Characterization of site-wide surfic ia l geology, including the 

type , th ickness, extent, and permeability of soils and sedi­

ments, with particu lar attention g iven to geotechnical limita­

tions or hazards.

b. Assessment of site-wide hydrogeology, including a 

potentiometric contour map showing groundwater flow d i­

rections and an evaluation of the potential for on-site 

groundwater supply development for industrial . and 

consumptive use.

c. Determination of the water quality  in Carlin  Creek and the 

emergent marsh wetland located on-site (wetland BE-4 in the 

Binghamton East Quad Wetlands M ap).

d. Determination of the eastern boundary of the lower landfill 

facing the Delaware and Hudson Railroad right-of-way, with

‘ particu lar ^attention to the occurrence of .landfill material



within the right-of-way and potential impacts the landfill 

could have on the construction of an 18-inch san itary  sewer 

line within the western portion of the right-of-way.

1.03 Summary of Phase 1 Investigation

O 'B rien  6 Cere Eng ineers, Inc. has p reviously completed Phase I 

of a hydrogeoiogic investigation for the proposed Broome County Indus­

tria l Pa rk . The purpose of the Phase I investigation was to evaluate 

the potential for contamination and development limitations of two aban­

doned landfills on the proposed industrial park site. Below is a summa­

ry  of the find ings, conclusions and recommendations of the Phase I 

Hydrogeoiogic Investigation.

Upper Landfill

The landfill is about 25 feet th ick , may contain approximately 

5 million cubic feet of re fuse , and is underlain by a low per­

meability glacial till material which sign ifican tly  restric ts  the 

migration of landfill leachate into the groundwater.

It has been estimated that approximately 1.8 million gallons of 

leachate is generated annually by precipitation in filtrating  the 

landfill surface and an additional 1 ,000 gallons of leachate .is 

generated each year by groundwater flowing through the refuse.

The inorganic chemical analyses of the landfill leachate 

(Appendix A ) are typ ical of what is found in -municipal -refuse. 

However, the presence of various organic chemicals indicates that 

some industrial waste may be present.



Groundwater flow from the landfill is in an east-northeast 

direction towards Carlin  Creek at a re la tive ly  low rate of 

approximately 8 x 10-5 ft/day (.03 ft/ y e a r).

Due to the low perm eability of the subsurface m aterials, 

leachate seeps may develop during wet periods of the year and 

could have an impact on the water quality  of Carlin  C reek.

Although the landfill has impacted the groundwater quality  

immediately adjacent to the landfill, the groundwater quality  poses 

no threat to downgradient well users.

It was recommended that a low permeability cover be installed 

on the landfill to eliminate leachate seeps. In addition, continued 

groundwater monitoring was recommended.

Lower Landfill

The lower landfill which may contain approximately 1.4 million 

cubic feet of refuse, is underlain by h igh ly permeable sand and 

gravel which promotes rapid recharge of landfill leachate into the 

groundwater system.

It has been estimated that approximately .9 million gallons of 

landfill leachate is generated by precip itation in filtrating  the 

landfill surface and up to 150,000 gallons of leachate is generated 

by groundwater flowing through the refuse.

The chemical analyses of leachate (Appendix A ) are typ ical of 

what is found in municipal solid waste landfill leachate.

Groundwater flow is eastward towards Route 7 and the 

Susquehanna R ive r at an estimated flow rate of 3 to 30 feet per 

day.



Some of the homeowner wells downgradient from the landfill 

contain iron, manganese and arsenic levels in excess of N YSD EC  

Class CA Groundwater Standards. (Appendix A ) The iron and 

manganese levels are believed to be attributed to the land fill, 

however, the source of the arsenic has not been c learly  defined.

It was recommended that the homeowners water supplies be 

replaced by extending the Town of Conklin 's water supply system 

along Route 7.

A low permeability cover was recommended to be installed on 

the landfill to minimize leachate generation.

Continued surface water monitoring and groundwater 

monitoring of on-site wells and homeowner wells for at least one 

year was recommended to evaluate long term impacts from the 

landfill.

Should building construction occur over the lower landfill 

additional geotechnical testing was recommended. The amount of 

testing is dependent on the type of s tructu res to be erected but 

could include: test borings with standard penetration tests , in-situ 

plate, loading tests, and laboratory consolidation tests.
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SECT IO N  2 - F IE LD  IN V EST IG A T IO N S

2.01 General

This section presents the methods and procedures used during 

field investigations of the Phase II Hydrogeoiogic Investigation at the 

proposed industrial park site conducted between October 31, 1984 and 

December 20, 1984. During this time the following tasks were complet­

ed:

1. The completion of ten test borings located throughout the 

proposed site.

2. The installation and development of monitoring wells in four of 

the ten borings.

3. The elevation su rvey  of all test borings and groundwater

monitoring wells.

4. The measurement of static water levels in all monitoring wells.

5. The sampling and analysis of groundwater and surface water.

6. The in situ permeability testing of monitoring wells.

2.02 Test Borings

A total of ten test borings were completed between October 31, 

1984. and November 14, 1984 to evaluate the on-site subsurface

hydrogeoiogic conditions. The locations of these borings are  shown on 

F igure 3. A ll test borings were completed using a bulldozer-mounted 

drilling  rig equipped with continuous fligh t hollow stem augers assem­

bled in 5-foot sections. Samples of the subsurface materials were

collected e ve ry  five  feet using ASTM  method D1586 Sp lit  Barre l 

Sampling.
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Four of the test borings were converted into groundwater monitor-
i

ing wells (Wells 17-20) to assess groundwater flow conditions. Three of 

the borings ( B l ,  B2 , B3) were installed to define the eastern boundary 

of the lower landfill. Two borings ;(B4-B5) were installed to assess the 

subsurface geologic conditions along the route of the proposed prim ary 

access road. One boring (B 6 ) was installed to define the subsurface 

hydrogeoiogic conditions at the northern part of the industrial park .

Appendix B shows the lithologic logs from each boring as in ter­

preted by the O 'B rien  & Cere Eng ineers, Inc. geologists and the well 

specifications for each monitoring well.

The proposed test borings (B jl,  B2 , B3 ) along the Delaware and 

Hudson Railroad right-of-way were! inaccessible to the d rilling  rig due 

to the steep narrow drainage ditch between the railroad and the lower 

landfill. An attempt was made to use a tripod setup, but this proved 

ineffective in penetrating the subsurface below a depthv of five  feet due 

to the extremely high density of the subsurface fill m aterials. The 

surface materials along the right-of-way are a m ixture of cinders and 

crushed stone used in railroad construction. The impenetrable nature 

of subsurface materials may be attributed  to years of compaction and 

settling as tra ins passed through the site.

2.03 Groundwater Monitoring Wells

Four of the seven test borings were converted into groundwater 

monitoring wells. These wells serve to establish a groundwater p rofile , 

provide information on the flow rate and direction of groundwater

/I
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movement, and supply sampling points from which representative sam­

ples of groundwater can be w ithdrawn. The locations of these wells are 

shown on Figure 3. (Wells 17-20)

Ail groundwater monitoring wells were constructed of 2-inch ID 

flush joint threaded pvc well screen and rise r pipe. The riser pipe on 

all wells was extended to the surface and a protective steel casing or 

curb box with a lock was installed on the riser pipe to prevent unau­

thorized en try . The method of installation was to lower the screen and 

casing assembly into the hollow stem auger to the selected screen 

depths. A washed Ottawa sand pack was then placed around the well 

screen and extended to a minimum of 2 feet above the top of the 

screen. A  minimum of one foot of bentonite pellet seal was then placed 

on top of the sand pack. The remaining annular space between the 

borehole wall and casing was then filled with a bentonite s lu rry  grout 

to an elevation of approximately 2 feet below the existing ground su r­

face. The final 2 feet of borehole was filled with a bentonite/portland 

cement grout mixture to ensure that surface water runoff will not enter 

the well. Detailed designs of the wells are included in Appendix B .

Following installation, the groundwater monitoring wells were 

developed using a centrigfugal pump. In general, this involved lower­

ing a polypropylene hose of sufficient length to the bottom of the well 

to clear the finer grained sediments from around the well screen.

2.04 Well Elevation Su rvey

Following well installation, a field su rvey  was performed during 

December 1984 to establish locations and elevations of each of the 

monitoring wells. Top of casing and grade elevations were measured

11



re lative  to an existing mean sea level datum using benchmarks taken 

from the Prelim inary Broome County Industrial Park  Site Plan. On 

December 20, 1984, water level measurements were taken at each of the 

monitoring wells and converted to the elev 

Th is groundwater elevation data was usee 

elevation map shown on Figure 4.

ations summarized on Table 1. 

to develop the groundwater

2.05 In-Situ Permeability Tests

In situ permeability tests were performed on the four wells in­

stalled for this investigation and on five  wells installed for the Phase I 

investigation in order to determine in s itu : permeabilities of the various 

subsurface materials at the industrial park site . The tests were per­

formed by evacuating a volume of water from the well, thus creating a 

potential hydrau lic head d ifference between the well and the surround ­

ing aquifer. The rate of recovery  of the water level in the well is a 

function of the hydrau lic  conductiv ity  of the aqu ifer. For those wells 

where the well evacuation did not create a sufficient hyd rau lic  head 

difference; the well was pumped at a rate of 20 gallons per minute and 

the drawdown was measured to estimate the perm eability. The results 

of the in-situ permeability tests are included in Appendix C .

2.06 Groundwater/Surface Water Sampling

Groundwater samples were collected from Wells 17-20 using a 

stainless steel bailer. P r io r to sampling, three times the volume of 

water contained in each well were evacuated to assure the collection of 

representative groundwater samples. Following sample collection all 

groundwater samples were properly  preserved and promptly transported

12



to the O 'B rien  & Cere laboratory in Syracu se , New York  for analysis. 

The groundwater samples from the four wells were chemically analyzed 

for the following chemical parameters: pH, total conductance. Chemical 

Oxygen Demand (C O D ), total dissolved solids, hardness, su lfate, 

chloride, n itrate , aluminum, arsen ic , barium, cadmium, chromium 

(h exava len t), copper, cyan ide, iron , lead, manganese, m ercury, n ickel, 

selenium, s ilv e r , sodium, zinc, and total organic carbon. The results 

of these analyses are shown in Table 2.

Surface water samples were collected at three separate locations 

and depths from the designated wetland on-site. Although surface 

water samples‘ were to be collected from Carlin  C reek , the creek was 

d ry  during this investigation. A Van Dorn device was used to collect 

the samples to ensure that representative samples were taken at specific 

depths. Surface water samples were collected at the locations A , B and 

C on F igure 3 at the depths of .5 f t . ,  1 ft . and 1.0 ft . respective ly . 

Following sample collection all samples were preserved on-site and 

promptly transported to the O 'B rien  & Cere laboratory in Syracuse  

where they were analyzed for the same parameters as the groundwater 

analyses as well as for Biological Oxygen Demand (BO D ) and dissolved 

oxygen (D .O . ) .  The results of the analyses are shown in Table 2.
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c c rT lO N  3 - H YD RO C EO LO C IC  CO N D IT IO N S

3.01 Geology
The Broome County Industria l Park  is located w ithin the 

Susquehanna section of the glaciated Appalachian Plateau. Th is region 

is characterized by moderately to steeply sloping uplands and broad, 

fla t to gently undulating va lley  bottoms. The landscape has been 

sculptured prim arily by fluv ia l processes, which have created numerous 

drainage systems dissecting the plateau surface. Glacial processes have 

fu rther modified the region by rounding hill tops, truncating  bedrock 

spurs , steepening va lley  w alls, and partia lly  filling the Susquehanna

R ive r va lley  with unconsolidated deposits.

The bedrock that underlies the site consists predominately of 

fine-grained shale and siltstone. These units were consolidated into 

rock formations from sediments deposited in a shallow sea during late 

Devonian time (approximately 350 million years ago ). Individual shale 

and siltstone layers dip gently  to the southwest at gradients of less 

than 20 feet per mile. Small planar openings in the rock have deve l­

oped both parallel and perpendicular to the laye rs . These openings, or 

frac tu res , provide the only s ign ificant avenues for groundwater move- 

ment through the otherwise impermeable bedrock.

Throughout the s ite , bedrock is covered by va ry in g  thicknesses of 

unconsolidated sediments. Most of these sediments were deposited 

during the advance and re trea t of continental ice sheets more than 10 

thousand years ago, and range in composition according to the ir specif­

ic mode of deposition. Th ree  basic types of glacial sediments have been 

recognized at the proposed site : t il l, outwash. and lake deposits. T ill
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is a dense, unsorted m ixture of rock fragments dispersed in a 

fine-grained matrix of s ilt, sand and c lay . Th is material was deposited 

d irectly  by the g lacier, e ither at its margin or beneath the ice mass. 

Outwash >is a re lative ly  well-sorted deposit of sand and g rave l, with 

lesser amounts of s ilt , that was deposited from sediment-laden meltwater 

streams as they flowed away from a former ice margin. Beds of 

lacustrine fine-grained sand, s ilt and clay were deposited in glacial 

lakes that formed due to the blockage of meltwater drainage by the 

retreating ice mass. F igure 5 shows the areal d istribution of the 

surfic ia l geology. F igure 5 shows a typ ical d istribution of these 

sediments in a cross section which extends through the central part of 

the site.

Glacial till is the most wide spread unconsolidated deposit present 

at the site . F igure 5 shows that this material mantles the bedrock 

everyw here , but is overlain by other deposits along the va lley  bottom 

(except under the w etlands). Although the till is generally  g reater 

than 10 feet th ick , it is less than 4 feet deep on the steep slopes in 

the west central portion of the site (F ig u re  3 ). Th is thin cover of till 

is designated as colluvium because it has been transported downslope 

under the influence of g ra v ity  since the time of its deposition. The till 

cover may also be less than 10 feet over the hill tops along Carlin  

Road.

Except for the small area of colluvium , till is suitable for most 

construction purposes. It  should be noted, however, that in some 

locations the till is covered by 18 to 36 inches of s ilt and v e ry  fine
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sand (especially in areas to the north and west of Carlin  C re e k ). Th is 

upper soil mantle is easily eroded and is considered poor foundation 

material due to low bearing strength .

The valley bottom sediments have been classified as outwash, but 

the composition of subsurface materials is not simple. F igure 5 shows 

that up to 20 feet of sand and grave l overlie beds of fine sand, silt 

and c lay. This complex in terfingering  of outwash, lake beds and 

alluvium has been reported in va lley  deposits throughout the 

Susquehanna R ive r va lley in the Binghamton area (Randall and Holecek, 

1982; Randall, 1981; Randall and Coates, 1973; H o llyday, 1969). A p ­

parently , the retreat of glacial ice from this va lley  involved numerous 

local blockages of meltwater before free drainage was re-established. 

S ilt , clay and ve ry  fine-grained sand collected in small glacial lakes 

dammed by ice. As the ice melted aw ay, meltwater streams were able to 

deposit coarse-grained sands and grave l on top of and along side the 

lake beds.

The industrial park site is located in a stretch  of the va lley  that 

would have favored the impoundment of meltwater between the hillside 

and ice in the va lley to the east. The former presence of a glacial lake 

in this area would help account for the existence of the wetlands, 

today. This lake was fed by meltwaters coming through the cols in the 

bedrock spur that is traversed  by Carlin  Road. A col is a glacial 

meltuater channel that extends across an upland d iv ide. The deposition 

of outwash to the east of the wetlands probably occurred in contact 

with receding ice. Such an environment contributed to the 

heterogeneous nature of these sediments.
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The least abundant sediment type found at the proposed site is 

modern alluvium , which has been deposited by present-day streams. 

A lluvia l sediments flank the natural drainage channels, and may be up 

to 5 feet th ick . Alluvium overlies till to the southwest of the upper 

landfill, but in most cases it covers outwash or lacustrine sediments 

(for example. Well 18, near the intersection of Carlin  Creek and Carlin  

Road). Construction should be avoided in alluvium due to seasonally a 

high water table and the possib ility of flooding.

3.02 Groundwater Flow Conditions

Part of the precipitation falling on the land surface is transported 

as surface water runoff, some of it re tu rns to the atmosphere as 

evapotranspiration, and the remainder percolates through the soils until 

it reaches the water table. Once in filtrating  water reaches the water 

table it enters the groundwater flow system and flows under the in flu ­

ence of g ra v ity  down the slope of the water table until it reaches a 

point of d ischarge such as a wetland, stream or r iv e r . A t the indus­

trial park site the groundwater may discharge locally into the wetland 

or Carlin Creek but most Of the groundwater will most like ly  flow 

beneath these local d ischarge points and d ischarge into the 

Susquehanna R ive r.

The groundwater elevation map illustrated  on F igure  4 depicts the 

configuration o f . the potentiometric surface from the groundwater ele­

vation data collected on December 20, 1984. Although the test boring 

logs show that groundwater w ithin the glacial till occurs at depths 

ranging from 20 to 35 feet below the land surface , F ig u re  4 reveals that
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the potentiometric surface of the till is within five  feet of the land 

surface. The data indicate that groundwater w ithin the till occurs 

under artesian conditions. The groundwater within the outwash occurs 

under water table conditions at a depth ranging from five  to ten feet 

below the surface. The groundwater gradient slopes in an eastward 

direction towards the Susquehanna R iv e r . The hydrau lic  gradient is 

steep in the uplands and is re la tive ly  gently sloping w ithin the va lley  

(See F igure 4 ).

The water transm itting capacity , or perm eability, of the various

geologic formations were estimated by conducting in-situ permeability

tests on several monitoring wells. The results of the tests are included

in Appendix C. The permeability test data for Wells 1 and 19 which

were installed within the glacial t il l ,  indicate the permeability of the till
-7 -7ranges from 3.8 x 10 to 1.4 x 10 cm/sec. The perm eability test

data for Wells 7, 8, 9, and 10 indicate a permeability for the outwash
- 2  -1sand and gravel ranging from 7.0 x 10 to 3.8 x 10 cm/sec. Pe r­

meability tests were also conducted on Wells 5, 6, 17, 18, and 20 how­

e ve r, because these wells were installed w ithin mixed deposits of sand

and gravel interbedded with silts and c lays , the permeabilities were
-5 -3highly variab le and ranged from 9.63 x 10 cm/sec to 1.4 x 10

cm/sec. The velocity  of groundwater at the site can be approximated

using D arcy 's  law and ; estimates of the hyd rau lic  g rad ien t, aquifer

permeability and aquifer porocity . The groundwater flow velocity

equation is as follows:
w _ „  (dh/dL)
V  "  K *.5 a
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Where V = Velocity , in feet per day

K = perm eability, in gal/day/ft 

dh/dL = hydrau lic g rad ient; in ft/ ft 

a = porosity

The upland area of the industrial park is underlain by glacial till
-3 2which has a low permeability ranging 8.66 to 2.96 x 10 gpd/ft (3.8 

to 1.4 x 10  ̂ cm/sec) and an estimated porosity of .34 which is typical 

for glacial till (Todd, 1980). Based on this information and a hydrau lic  

gradient of .070 (measured from Figure 4) it is estimated that the

groundwater flow velocity of the upland area of the industrial park
-4 -5ranges from 2 . 2 x 1 0  to 8.13 x 10 ft/day.

The lowland area of the industrial park is underlain by outwash 

sand and gravel that has a re la tive ly  high permeability ranging from 

1 ,485 to 8,060 gpd/ft^ (7.0 x 10  ̂ - 3.8 x 10 1 cm/sec) and an estimat­

ed porocity of .25. Based on th is data and a hydrau lic  gradient of

.010 (F ig u re  4) it is estimated that the groundwater ve locity  of the

lowland area of the industrial park ranges form 8 to 43 ft/day.

3.03 Croundwater/Surface Water Quality 

Groundwater Quality

Groundwater monitoring Wells 17, 18, 19 and 20 were installed 

at the perimeter of the industrial park site to determine the

groundwater quality at the upgradient and downgradient

boundaries of the site . The water quality  analyses from the wells 

are shown in Table 2. In o rder to evaluate the site groundwater 

quality  with respect to natural groundwater q u a lity , the analyses 

are compared to the background water quality  of aquifers within

2
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the Susquehanna R iver Basin (Tab le 3 ). In addition, the analyses 

are compared to NYDOH Drinking Water Standards and to N YSD EC  

Class CA Groundwater Standards (Tab le 4) to evaluate the 

su itab ility  of the groundwater as a source of potable water.

Groundwater monitoring Wells 17 and 20 are located 

hydrau lica lly  upgradient from most of the industrial park and 

therefore, the analyses from these wells should be representative 

of the background groundwater q ua lity . The wells are installed 

within glacial till and the water quality  is of good drink ing  water 

qua lity , contains a moderate amount of dissolved solids and 

hardness and is re la tive ly  low in iron, ch loride, and heavy metal 

concentrations. The groundwater quality  of those wells meets 

NYSDOH Drinking Water Standards and N YSD EC  Class GA 

Groundwater Standards.

Groundwater monitoring Wells 18 and 19 are at the down­

gradient boundary of the north and south extremes of the 

industrial park . Well 19 is installed within till and the water is of 

good drink ing water q u a lity , similar to the background water 

quality  described above. However, the water quality  of Well 18 

exceeds the background water quality  and contains elevated levels 

of COD, sulfate iron, manganese and total organic carbon. The 

elevated levels of su lfate, iron and manganese exceed the NYSDOH 

Drinking Water Standards.

Weil 18 is located adjacent to Carlin  Creek and the 

groundwater may have been impacted by surface water infiltration 

from the C reek. The elevated levels of iron , manganese and

20



sulfate may have been caused by leachate from the upper landfill 

j discharging into Carlin Creek which in tu rn  in filtrated  into the 

groundwater.

Surface Water Quality

Surface water samples were collected from the designated 

| wetland on-site at the locations shown on Figure 3. The samples
i!
.were collected at depths of .5 ft at location A , 1 ft  at B and 1 ft 

at C . The chemical analyses of the samples shown in Table 2,

; reveal that the water at all three locations is of drink ing water 

j quality , contains a moderate amount of dissolved solids and is
i
I re la tive ly  low in heavy metal, ch lorides, and su lfate, and TO C.i
The tu rb id ity  varies from moderate to high.

Surface water quality  is strong ly dependent on the in terre la ­

tionship between groundwater flow and stream flow. If  the major
V

source of surface water is runoff, the surface water will usually 

be re la tive ly  low in dissolved solids and high in suspended solids 

and tu rb id ity . On the other hand, if  the major source of the 

surface water is base flow from groundwater d ischarge, the su r­

face water will tend to be high in dissolved solids and low in 

tu rb id ity . The moderately high levels of total dissolved solids 

content suggests that at least part of the surface water within the 

wetland can be attributed  to groundwater d ischarge. However, 

due to the re lative ly  high tu rb id ity  levels and the hydrogeoiogic 

conditions beneath the wetland, the major source of the water is 

believed to be from runoff. The wetland is located downgradient

I
7
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from the upper landfill, however, the surface water quality  does 

not appear to be impacted by groundwater flowing from the 

landfill.

The surface water quality  of the wetland can be evaluated 

re lative to sustaining the p roductiv ity  of aquatic organisms by 

examining the oxygen content of the w ater. Dissolved oxygen 

(D .O . )  is a measure of the oxygen available and, in appropriate 

concentrations, is essential to sustaining the p roductiv ity  of 

aquatic organisms. New York  State Department of Environmental 

Conservation has set a standard of not less than 5 mg/l D .O . for 

trout waters and not less than 4 mg/l for non-trout w aters. The 

high levels of D .O . (12.7 to 17.0 mg/l) detected w ithin the 

wetland are more than sufficient to sustain the p roductiv ity  of 

most aquatic organisms. These high D .O . levels are close to the 

saturation levels for the temperature of the water at the time of 

sampling (4 3 °F ) .  Based on the re lative  shallow depths of the 

wetland, sufficient D .O . levels are expected to be maintained 

during the summer months to sustain aquatic organisms. Field 

inspections of the wetland area by the B ID A  indicate there is low 

aquatic plant p roductiv ity  and a limited trophic system. Th is is 

reflected by the undetectable levels of Biochemical Oxygen Demand 

(BO D ) which measures the removal of oxygen from the -water by 

organic materials. Th is information reveals . that although the 

wetland has a limited trophic system , it has an abundance of 

oxygen available to sustain the year-round p roductiv ity  of most 

aquatic organisms.
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3.04 Potential Ground Water Supplies

The development of a groundwater supply for either industrial or 

consumptive use would requ ire a re la tive ly  large sustained yield;. It 

has a lready been noted that the bedrock underlying this site is 

impermeable| except for fractu re  openings. However, because these 

fractu res coimprise only a small percentage of the total rock volume, 

groundwater flow rates are slow and well yie lds are generally less! than 

10 gallons per minute out of domestic wells. Therefo re , any potential 

groundwater supply on site would have to be developed in the uncon­

solidated sediments.

T ill characteristica lly  has a low permeability due to its poor jsort- 

ing, fine-grained texture and high density . Rare ly  are there enough 

interconnected void spaces between particles to transm it significant 

amounts of groundwater. Th is has been confirmed at the site by 

in-situ permeability tests of Wells 1 and 19 which indicate that the till 

at this location has a permeability of only 3.8 x 10  ̂ to 1.4 x 10  ̂

cm/sec. Therefore, till should not be considered as a potential aquifer 

for the industrial park.

Outwash is the best potential aqu ifer because of its coarseness and

high degree of sorting. Well records (Rand a ll, 1972) indicate that

outwash is an important source of water supply to local homeowners

along Route 7 and the Town of Conklin Well No. 3. The on-site test

boring logs indicate that the saturated thickness of the outwash depps-

its at the industrial park site generally  ranges from 5 to 15 feet. Based

on th is range in aquifer thickness and the aquifer perm eability range of
21500 to 5000 gal/day/ft (estimated from the in-situ perm eability tests)
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well yields within the outwash aquifer at the industrial park can be 

expected to range from 10 to 500 gallons per minute.

Fine-grained lacustrine deposits are not productive aquifers due to 

low perm eability. In fact, s ilt  and clay lake beds often form 

impermeable confining layers between outwash units.
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SECT IO N  4 - EN V IRO N M EN TA L IM PACTS

4.01 Existing Impacts 

Upper Landfill

The Phase I Hydrogeoiogic Investigation indicated that up to 

1.8 million gallons of leachate is generated at the upper landfill ; 

annually by precipitation in filtrating  the landfill surface and an 

additional 1,000 gallons of leachate is generated annually by 

groundwater flowing through the refuse. Th is leachate

generation has impacted the groundwater immediately downgradient 

from the upper landfill by elevating the levels of a rsen ic , I 

manganese cadmium, benzene, and several volatile organic 

compounds, including m ethylene, ch loride, toluene,

1,1-dichloroethane and 1,2-dichloropropane. However, due to the 

fine grained texture and extremely low groundwater velocities of 

the soils beneath the upper landfill, the groundwater flowing from 

the landfill should not have a significant impact on downgradient 

groundwater or surface water supplies.

Although the soils beneath the upper landfill are favorable for 

minimizing groundwater impacts, they promote the development of 

leachate seeps which have a potential for impacting the surface 

water quality  of Carlin  C reek . Because Carlin  Creek flows over 

permeable sand and gravel deposits, it can recharge the 

groundwater by infiltration through its streambed. As a resu lt, 

any leachate d ischarging into Carlin  Creek from the upper landfill, 

could have a potential for impacting on the groundwater quality  

fa rther downstream. The groundwater quality  adjacent to Carlin
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Creek (Well 18) contains elevated levels of iron, su lfate, COD and 

TOC which may be attributed to the infiltration of impacted surface 

water of Carlin Creek.

As previously stated in the Phase I investigation , a low per­

meability cover installed on the upper landfill would minimize the 

impacts on groundwater and surface water by eliminating the 

amount of leachate generated by precip itation in filtrating  the 

landfill surface.

Lower Landfill

Up to 900,000 gallons of leachate is generated at the lower 

landfill by precipitation in filtrating  the landfill surface and up to

150,000 gallons of leachate may be generated by groundwater 

flowing through the refuse. Th is leachate generation has impacted 

the groundwater immediately downgradient from the lower landfill 

by increasing the levels of arsen ic , iron , manganese, and 

m ercury. In addition, the water qua lity  of some of the 

downgradient homeowner wells along Conklin Road contained 

elevated levels of manganese, iron, and arsen ic , suggesting the 

landfill may be having an impact on the quality  of the water sup­

plies. Due to the coarse grained soil texture and high 

groundwater flow ve locity  beneath the lower landfill, it is 

anticipated that the lower landfill will continue to have an impact 

on groundwater quality . >

A low permeability cover installed on the landfill would 

minimize the impacts on groundwater by eliminating the amount of 

leachate generated by precip itation in filtrating  the landfill surface.
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4.02 Potential Impacts

Contamination Potential

The Town of Conklin Well No. 3 is located approximately 2,000 

feet northeast of the Broome Industria l Pa rk . A ny  surface water 

draining the area north of Carlin  Road has a potential for in filtra t­

ing the surface soils and recharging the groundwater aquifer that 

is a source of groundwater for Well No. 3. Therefore any contam­

inants discharged at the land surface within th is area could have a 

potential for impacting the groundwater quality  of Well No. 3. As 

a resu lt, industrial development controls should be developed for

this area to protect the municipal water supplies for the Town of

Conklin.

The area within the industrial park that is underlain by

outwash deposits (see F igure 3) contains h ighly permeable soils 

and a shallow water table. Therefo re , this area is h igh ly suscep­

tible to groundwater contamination from any potential contaminant 

discharges that could potentially occur at the land surface. 

Although the area is not d irectly  upgrad ient to the Town of

Conklin Well No. 3, it serves as a recharge area for the aquifer 

that supplies water to the homeowner along Route 7, and it has a 

high potential for fu tu re  development of industria l water supplies. 

As a resu lt, industrial development controls and a groundwater 

monitoring program should be developed for this area to ensure 

the protection of the local groundwater supplies.

'27



General Construction Conditions

The subsurface geologic conditions across most of the indus­

tria l park site are generally suitable for most construction pu r­

poses. The areas underlain by glacial till have a high bearing 

strength and the water table is generally  g reater than ten feet 

deep. However, along the steeper slopes bedrock occurs within 

five  feet of the surface which may impose limitations on foundation 

excavations. The areas underlain by outwash sand and gravel 

have a high bearing strength but the water table is generally 

within 8 feet of the land surface. The least suitable areas are 

those underlain by alluvial or lacustrine deposits where bearing 

strength is low to moderate and the water table is w ithin five  feet 

of the surface. A lluvial deposits are generally underlain by more 

suitable glacial till or outwash deposits within ten feet of the 

surface.

Groundwater Supplies

Groundwater supplies developed within the glacial t il l ,  or 

underlying shale/siltstone bedrock generally yield less than 10 gpm 

and are therefore generally  not su ffic ien t for industria l water 

supplies. The highest potential for the development of 

groundwater supplies is w ithin the outwash sand and grave l where 

well yie lds can be expected to range between 10 and 500 gpm, 

depending on the thickness and texture of the deposit. Although 

the outwash deposits would have suffic ient well y ie ld s , the 

groundwater quality in the v ic in ity  of the lower landfill and Carlin  

Creek is not suitable for d rink ing  water purposes. As a resu lt.
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groundwater supplies developed w ithin the outwash aquifer at the 

central and northern sections of the industrial park may be used 

as a source for cooling water and process water but should not be 

used as a source of drink ing water.
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SEC T IO N  5 - CO N CLUSIO N S AND RECOM M ENDATIONS

5.01 Conclusions

The geology of the Broome Industria l Park  is characterized by

vary ing  thicknesses of unconsolidated sediments overly ing  a shale and

siltstone bedrock. The unconsolidated sediments include t il l, outwash,

lacustrine deposits and alluvium . The two most widespread deposits

present at the site are till and outwash. The till occurs within the

upland of the site , and consists of a dense unsorted m ixture of rock

fragments and fine grained materials that has an extremely low

permeability ranging from 3.8 x 10-7 to 1.4 x 10-7 cm/sec. Outwash

occurs along the va lley  bottom and consists of sand and gravel which
-2  -1has a high permeability ranging from 7.0 x 10 to 3.8 x 10 cm/sec.

Groundwater occurs at the site at depths va ry ing  from 5 to 30 feet

below the land surface. The groundwater flows predominantly in an
-4 -5eastward direction at a velocity ranging from 2.2 x 10 to 8.13 x 10 

ft/day within the glacial tili to 8 to 43 ft/day within the outwash. The 

groundwater may discharge locally into the wetlands or Carlin  Creek 

but most of the groundwater flows beneath these discharge points and 

discharges into the Susquehanna R iv e r .

The groundwater quality  upgradient to most of the industrial park 

is generally o f good drinking water qu a lity , contains a moderate amount 

of dissolved solids and hardness, and is re la tive ly  low in iron, chloride 

and heavy metal content. On the other hand, the downgradient 

groundwater quality  at the central and northern sections of the indus­

tria l park is not of suitable quality  for drink ing water. The 

groundwater quality in the central part of the site is downgradient from
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the lower landfill and contains elevated levels of manganese, m ercury, 

and iron. The downgradient groundwater quality at the northern part 

of the industrial park contains elevated levels of su lfate, iron, 

manganese and TOC which may be attributed to impacts from the upper 

landfill.

Potential well yields from the glacial till and bedrock are estimated 

to be less than 10 gpm and therefore are not sufficient for industrial 

purposes. However, the potential well yields from outwash are estimat­

ed to range from 10 to 500 gpm which is suffic ient for most industrial 

supplies. Because the groundwater quality  at the central and northern 

sections of the industrial park does not meet drink ing water qu a lity , 

the groundwater should be used only as a source of cooling or process 

water and not as a source of drink ing water.

The subsurface geologic conditions across most of the industrial 

park are suitable for most construction purposes. The glacial till has a 

high bearing strength and deep water table; the outwash deposit has a 

high bearing strength and variab le water table w ithin ten feet of the 

surface. The least suitable areas are those underlain by ailuviam or 

lacustrine s ilt and c lay that have a low bearing strength  and a water 

table close to the land surface.

Surface water drainage “from the area north o f 'C a r lin  Road has a 

potential for recharg ing the ^groundwater that supplies water to the 

Town of Conklin Well No. 3. As a resu lt, any accidental chemical 

discharges from an industry  located within th is area could have a 

potential for impacting the quality  of the Town of Conklin 's water 

supply.
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The area underlain by outwash deposits is h ighly susceptible to 

groundwater contamination and is a recharge area for the aquifer that 

supplies water to the homeowners along Route 7. Therefo re , any 

accidental industrial discharges w ithin this area would have a high 

potential for impacting nearby groundwater supplies.

5.02 Recommendations

1. The hydrogeoiogic investigations at the industrial park site 

have revealed that the upper and lower landfills have impact­

ed groundwater quality  and may have impacted the surface 

water quality  of Carlin  C reek . As a resu lt, we recommend to 

implement the landfill remedial measures previously included 

within the Phase I Hydrogeoiogic Investigation . These reme­

dial measures include: 1) installing low permeability covers

on the upper and lower landfills to minimize leachate gen­

eration, 2) replacing the homeowner water supplies that are 

downgradient from the lower landfill, and 3) conducting 

groundwater and surface water monitoring to evaluate the 

long-term impacts from the landfills.

2. Industria l development controls are recommended for the area

north of Carlin Road and for the area underlain by outwash

deposits. These areas are recharge areas for the aquifer

that supplies water to the Town of Conklin Well No. 3 and the

homeowners along Route 7. A ny  industrial development within

either of these areas should meet the following requirem ents:

1) any industry  located w ithin these areas shall develop a
*

groundwater monitoring program , and 2) any industry  that is
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a major user of hazardous materials shall be restricted  from 

these areas unless the fac ility  is designed in accordance with 

NYSD EC  Guidelines for State of the A r t  Technology for the 

Storage of Hazardous Liquids (N Y S D EC , 1983) in order to 

prevent leaks and spills from occurring . The major users of 

hazardous materials shall include at a minimum 1) any 

permitted hazardous waste fac ility  as defined under the 

Resource Conservation and Recovery A ct (R C R A ) ,  2) any 

bulk petroleum storage fac ility  as defined under 6 N YC R R  

Part 612 and 3) any underground or aboveground storage 

fac ility  with a capacity of 1,000 gallons or more used for the 

storage of hazardous substances.

3) Additional field investigations are recommiended to be 

conducted within the outwash deposits to determine the maxi­

mum yield of groundwater supplies that can be developed for 

industrial and consumptive use. These field investigations 

include installing test wells and conducting aquifer perfo r­

mance tests . Due to the unsuitable groundwater quality  

w ithin the central and northern sections of the industrial 

p ark , it is recommended that groundwater supplies developed 

w ithin these areas not be used for drink ing  water purposes.

4) More detailed geotechnical testing is recommended where 

heavy construction is anticipated w ithin areas that have 

severe general construction lim itations. Th is includes the 

areas that are underlain by alluvial deposits or lacustrine

33



silts and c lays. The geotechnical testing may include test
j

d rilling , standard penetration tests and laboratory testing for 

compaction, atterburg  limits and shrink/swell potential.



REFERENCES

Hollyday, E . F . , 1969, An Appraisal of the Ground-Water Resources of 
the Susquehanna R ive r Basin in New York  State : U .S .G .S .
Open-File Report, 52 p.

New York  Department of Environmental Conservation, 1979. Pa rt 703.5 
Classes and Quality Standards for Groundwaters.

New York  State Department of Environmental Conservation, 1983, 
Technology For the Storage of Hazardous Liquids.

New York  State Department of Health, 1977, New York  State Water 
System Supervision Program , State San ita ry  Code Subparts 5-1 and 
5-3.

Randall A .D . ,  1972 Records of Wells and Test Borings in the
Susquehanna R ive r Bas in , New Y o rk : N YS Department of En ­
vironmental Conservation Bu lletin  69, 92 p.

Randall, A . D.*, 1981, Hydrology in Relation to Glacial Geology Along the 
Susquehanna R ive r V a lley ; Binghamton to Owego, New Y o rk : in
Enos, P . ,  e d ., N .Y .S .G .A .  53rd Annual Meeting, Guidebook, p. 
147-170.

Randall, A . D. and Coates, D. R . ,  1973, S tra tig rap h y  of Glacial
Deposits in the Binghamton A rea : in Coates, D. R . ,  e d ., Glacial
Geology of the Binghamton-Western Catskrll Region; Publication in 
Geomorphology, Contribution No. 3, p. 40-55.

Todd, D .K . 1980, Groundwater Hydro logy. John  Wiley & Sons Inc. 
536 p.

United States Department of A g ricu ltu re , 1971. Soil S u rv e y  Broome 
County, New Y o rk , U .S .  Government Prin ting  O ffice.



Tables



TABLE 1

BROOME COUNTY INDUSTRIAL PARK 

GROUNDWATER MONITORING WELL DATA

Groundwater
Grade Top of Steel Top of PVC Well Depth Elevations

No. Elevation Casing Elevation Casing Elevation Below Grade 12/20/84

1 944.4 947.41 947.30 60 943.16
2 914.8 916.16 915.93 45 909.84
3 885.8 889.20 889.11 20 885.60
4 890.9 893.58 893.42 20 886.80
5 860.31 860.31 860.24 33.5 853.86
6 868.8 868.82 868.59 17.9 865.59
7 865.2 868.37 • 868.27 25 856.22
8 860.2 860.24 860.08 18 853.89
9 861.3 864.21 864.11 18 854.66
10 863.8 863.76 863.47 18 855.29
11 896.2 898.97 898.82 30.5 890.77
12 898.6 901.62 901.51 16 889.17
13 865.7 868.62 868.55 15 860.07
14 914.8 917.25 . 917.14 15
15 873.8 876.62 876.49 18
16 —  —  2.5
17 948.46 950.89 950.38 30 947.06
18 861.00 863.37 862.74 15 859.97
19 912.39 914.94 914.61 31.5 908.89
20 887.89 890.05 889.64 20.5 885.70



TABLE 2
BROOME COUNTY INDUSTRIAL PARK 

WATER QUALITY DATA 
(Values are in mg/l)

Groundwater Surface Water

Location Well 17 Well 18 Well 19 Well 20 SW A SW B SW C

pH 6.7 6.2 6.1 6.7 5.8 6.3 6.4
SPCOND 250. 170. 330. 170. 46. 46. 45.
COD
Total Dissolved

180. 420. 15. 50. 74. 170. 110.

Solids 200. 260. 210. . 190. 80. 140. 130.
Calcium 33. 25. 57. 34. 8.8 9.3 11.
Magnesium 9.0 5.0 12. 4.7 1.8 1.7 2.3
Hardness 120. 83. 190. 100. 29. 30. 37.
Sulfate 22. 380. 32. 49. 32. 25. 34.
Chloride 3. 19. 1. 2. 1. 1. 1.
Nitrate 0.01 0.40 0.01 0.07 0.01 0.02 0.01
Aluminum 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Arsenic 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Barium 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Cadmium 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Chromium-Hex. .05 .05 .05 .05 .05 .05 0.5
Copper 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Cyanide 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Iron 0.02 2.7 0.01 0.03 0.05 0.04 0.05
Lead 0.01 0.01 0.01 0.01 0.01 0.01 O.Oh
Manganese 1.4 4.1 0.46 0.43 0.13 0.19 0.21
Mercury 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005
Nickel .03 0.07 0.09 0.09 0.09 0.07 0.07
Selenium 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Silver 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Sodium 10.0 6.7 14. 1.8 0.7 1.1 1.1
Zinc 0.01 0.02 0.01 0.01 0.01 0.02 0.02
Total Organic Carbon 35. 139. 10. 13. 33. 55. 35.
B0D5 - - - - - - — 1. 1. 1.
TURB (Lab)
TURB (Secchi Disc) 

Pond depth/dis­
appearance depth 

Dissolved Oxygen 
sample depth/D.O.

15.

176"

6*714*3
13*714.9

120.

278"

8*714.9
16'7i2.7
30*715.0

15.

278"

8717,0 
i6'*/i5.7 
30"/15;6



TABLE 3

Groundwater Quality Within the Aquifers of the Susquehanna River Basin in New York State
(values in mg/l) (from Hollyday, 1969} "

Glacial Till
and Bedrock Lacustrine Deposits Outwash Deposits

* G M P G M P G M P

Temperature 48 50 52 50 52 53 47 50 53
Silica 6.7 8.3 9.6 2.0 7.8 15 6.8 7.4 8.8
Iron .08 .30 .65 .21 1.0 1.8 .03 .06 .1!
Manganese .01 .03 .05 .02 0 .01 .05
Calcium 29 41 51 30 45 50 74
Magnesium 3.8 8.3 9.7 9.0 6.0 12 19
Sodium 4.8 11 64 7.6 6.6 8.9 13
Potassium .5 1.5 2.3 .5 1.1 1.4 1.6
Bicarbonate 140 170 250 130 150 180 230
Sulfate 3.6 12 27 15 25 31 50
Chloride 4.0 16 58 3.0 7.8 13 22
Fluoride .1 .1 .2 .1 .05 .1 .2
Nitrate .09 .18 .53 0 .24 1.0 2.1
Dissolved Solids 160 200 310 140 190 240 330
Calcium and Magnesium 54 90 140 120 150 200 220
Alkalinity n o 150 190 110 130 130 150 170
pH 7.3 7.7 8.1 7.5 7.4 7.6 7.8
Color 0 2 10 1 1 2 5

♦Values tabulated are taken from a frequency distribution of reported chemical analysis of well water.
Good (G), medium (M) and poor (P) refer to values equaled or exceeded for 75, 50 and 25 percent of available analyses, 
respectively.



NEW YORK STATE WATER QUALITY STANDARDS

TABLE 4

Parameter

NYSDOH 
Drinking Water 
Standards/Maximum 
Contaminant Level

NYSDEC 
Class GA Groundwater 
Standards/Maximum 

Allowable Concentration

Arsenic (As)
Barium (Ba)
Cadmium (Cd)
Chloride (Cl)
Chromium (Cr)
Copper (Cu)
Cyanide (CN)
Fluoride (F) .
Foaming Agents 
Iron (Fe)
Lead (Pb)
Manganese (Mn)
Mercury (Hg)
Nitrate (N)
Phenols 
Selenium (Se)
Silver (As)
Sulfate (SO.)
Zinc (Zn)
pH Range
Chlordane
Endrin
Heptachlor
Lindane
Methoxychlor
Toxaphene
2,4-Dichiorophenoxyaceti c Acid 
2,4,5»Tri chiorophenoxyproplori c 
Acid-
Vinyl Chloride
Benzene
Chloroform
Trichloroethylene - -

.05 mg/l .025 mg/
1.0 mg/l 1.0 mg/
.01 mg/l .01 mg/

250. mg/l 250. mg/
.05 mg/l .05 mg/

1.0 mg/l 1.0 mg/
-  - .2 mg/

2.2 mg/l 1.5 mg/
.5 mg/

.3* mg/l .3 mg/

.05 mg/l .025 mg/

.3* mg/l .3 mg/

.002 mg/l .002 mg/'
10. mg/l 10.0 mg/'

-  - .001 mg/
.01 mg/l .02 mg/
.05 mg/l .05 mg/

250. mg/l 250. mg/
5.0 mg/l 5. mg/

.  - 6.5 - 8.5

.0002 mg/l

.004 mg/l 

.1 mg/l

.005 mg/l 

. 1 mg/l

.01 mg/l

.1 ug/l 
not detectable 
not detectable 
not detectable 

35. ug/l 
not detectable

4.4 ug/l 
.26 ug/l

5 ug/l
not detectable 

100 ug/l
10 ug/l

*If iron and manganese are both present, the total concentration of both 
substances should not exceed 0.5 milligrams per liter.
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APPEN D IX  A 

W ATER Q U ALITY  DATA FROM 

PHASE I HYDROCEOLOCIC IN VEST IG AT IO N
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APPEN D IX  B 

T EST  BORING LOGS/WELL D ETA ILS



£
L

i| h  parratt
UJOlfPinc TEST BORING LOG

PROJECT 
LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

7/27/83 DATE COMPLETED 7/28/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30* — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* WI 
•/OR — % CORE RECOVERY

# HAMMER FALLING

HOLE NO. B-1 -83-494
SURF. E L
JO B  NO. 8396
GROUND WATER DEPTH 
W HILE DRILLING 35.0*
BEFO RE CASING {SeC N° t e )  
REMOVED 1 0 .5 ’ (12 H o u rs )
AFTER CASING 
REMOVED 1 1 .8 ’

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 2 
F i l e  #2773-002

DEPTH SAMPLE
DEPTH

0.0
2 .0 '

m f l C

Ia .®  1
<3 1 
ll)Z

1

10.0-

15j_0.

20.0

25.0

30,0

■5..Q1
7 , 01.

10.0 I -

12 . 0 '

SAMPLE 
DRIVE 

RECORD 
PER 6*

3/9
10/19

N

19

51/44
16/10

34/35

60

22/29i 57

DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

Brown d ry  v e ry  s t i f f  S IL T ,  l i t t l e  f in e  
g r a v e l ,  t r a c e  f in e  to  medium sand

Brown d ry  hard S IL T ,  l i t t l e  f in e  to  
co arse  sand, t r a c e  f in e  to  co a rse  
g r a v e l ,  t r a c e  c la y

15.O'
17 .0 '

20 . 0 ' -
2 2 . 0 '

-f
-f-

4 I 20/2 2 ; 
24/25~r~46'

5.0*

1 5 .0 '
Brown m oist hard S IL T ,  l i t t l e  c la y ,  
l i t t l e  f in e  to  co a rse  sand , t r a c e  f in e  
g ra v e l

2 5 .0 1
27-0‘

30 .0 1
32.0 '

J i . S t\
WL

37 .0 '

0 1

127HT
20/25

"97TT

34

2 5 .0 '

18/50

7/9 
15/15

12/24
22/24

291
Gray m o ist v e ry  s t i f f  to  
l i t t l e  c l a y ,  l i t t l e  f in e  
sand ,

ha rd S IL T , 
to  co a rse  

1 i t t l e  f i  ne-to  medi urn g ra v e l

46
Gray wet hard S IL T ,  t r a c e  f in e  to  
co arse  sand

3 5 .0 *

4 0 . 0



p a r r a t t
U JO lffin c TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  P a rk  
C o n k lin , New York

7/27/83 DATE COMPLETED 7/28/83

N -  NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30" — ASTM D-1586, STANDARD PENETRATION TEST

C -  NO. OF BLOWS TO DRIVE CASING 12' W/ 
•/OR — % CORE RECOVERY

# HAMMER FALLING

HOLE NO. B -1 - 8 3 - ^ 9 ^

SURF. EL

JOB NO. 8396

GROUND WATER DEPTH 
WHILE DRILLING 35-0'

_ (See N o te )  
BEFORE CASING 
REMOVED 10.5' (12 H o u rs)

AFTER CASING 
REMOVED

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

11 . 8 '

CASING TYPE "  HOLLOW STEM AUGER
SHEET 2 OF 2 
F i l e  # 27 7 3 .0 0 2

DEPTH SAMPLE
DEPTH

SA
M

rL
fc

 
| 

N
UM

BE
R) 1

C
SAMPLE 

DRIVE 
RECORD 
PER  6*

N DESCRIPTION OF MATERIAL <
STRATA
CHANGE
DEPTH

40 .0 ' - 9 9/11 Gray m o ist v e ry  s t i f f  S IL T ,  l i t t l e  
c la y ,  l i t t l e  f in e  to  co a rse  sand , 
l i t t l e  f in e  g ra v e l

4 5 .0 '

42 .0 ' i 1 8 / 1 8 2911
I

---71-----
45.0

4 5 . O' -
47 .0 '

10  i ! 2 5 / 1.2 
T t 14/191 ~26

Gray m oist v e ry  s t i f f  S IL T ,  t r a c e  f in e  
to  co a rse  sand , t r a c e  c la y

5 0 . 0 '

1 ! 1

— — i— i--------i----
50.0

5 0 .0 '- 11  : ' 9/2_r Gray wet to  m o ist hard S IL T ,  l i t t l e  
c la y ,  l i t t l e  f in e  to  co arse  sand, 
l i t t l e  f in e  g ra ve l

61 .0*

52 .0 ' I j 24/2S. *5
1 1 i ---
1 i

55.0  1 I 1 i

6 0 .0

5 5 .0 '-  12 i 17/21
57 ..o_' - • ■ 1 1

- -h
1

27J2Z 50

1
1
! 1  ̂/I L

j
i
1
1
! 65.0

6 0 . 0 '-  
6 1 . 6 '

■ 3 ---- i--- '
| noo/loo- Gray m o ist h a r d - s i l t y  sandy w eathered 

SHALE
i ! "

Bottom o f  Bo ring 61 . 6 '

■

I 1l > !
i1 ! 1 N o te s : In s t a l le d  o b s e rv a t io n  w e n  w

1 ! 6 0 .0 ' on com p le tion  o r o o r in g .

! !
D r i l l e r  noted wet seams below

i AD 0 0 0

! 1

_  »

i 1

111
1 ’ 
1

1
1
1

1
1

I 1

11
---- — 1
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parratt
UJOfrPfinc TEST BORING LOG

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Park  
C o n k lin , New York

7/28/83 DATE COMPLETED 7/29/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30* — ASTM D-1586, STANDARD PENETRATION TEST

HOLE NO. B-2-83*1+95
SURF. EL

JOB NO. ®396

GROUND WATER DEPTH 
WHILE DRILLING A.O'

BEFORE CASING

C — NO. OF BLOWS TO DRIVE CASING 12' W/ 
•/OR — % CORE RECOVERY

« HAMMER FALLING
REMOVED 1 6 .0 '

AFTER CASING 
REMOVED 5 . 0 '

CASING TYPE “ HOLLOW STEM AUGER 

D R IL LER 'S  F IELD  LOG

SHEET 1 OF 2 
F i l e  # 2 7 7 3 .0 0 2

DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

Brown m o ist medium dense f in e  to  coarse 
SAND, f in e  to  co a rse  GRAVEL and S IL T

5.0'
REFUSE

Gray wet v e ry  s t i f f  to  hard S IL T ,  some 
c la y ,  some f in e  to  co arse  sand

32.0 '

, _ L  _

39.0*



parratt
UJOtPfinc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

7/28/83 DATE COMPLETED 7/29/83

N -  NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30* —. ASTM D-1586, STANDARD PENETRATION TEST

C — NO OF BLOWS TO DRIVE CASING 12' W/ # HAMMER FALLING
./OR -  % CORE RECOVERY

HOLE NO. B-2-83"1»95
SURF. EL

JOB NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING A. O'

BEFORE CASING 
REMOVED l 6 - °

AFTER CASING 
REMOVED 5 . O'

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

C A S IN G  TYPE - HOLLOW STEM AUGER 

D R IL L E R 'S  F IELD  LOG

SHEET 2 OF 2 
F i l e  # 2773 -0 02

DEPTH

1*5.0

.50,0-

SAMPLE
DEPTH

1*0.0'-
1*1 .5 '

affi
« z
1 9

SAMPLE 
~  I DRIVE 
c  RECORD 

PER 6 '

1 * 5 . 0 ' -
1*5.8'

13l

2 1 / 2 6
_32_

32/50-

N

58

d e s c r ip t io n  o f  m a t e r ia l

STRATA
CHANGE
DEPTH

Gray d ry  hard S ILT  and SHALE GRAVEL

Bottom o f Bo ring  

N ote: In s t a l le d  o b s e rv a t io n  w e ll  to  
1*5.0* on co m p le tion  o f  bo ring .

"S T T 1
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parratt
UJOtPPmc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

7/29/83 DATE COMPLETED 8/1/83

N -  NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30* _  ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* W/ 
•/OR -  % CORE RECOVERY

« HAMMER FALLING

HOLE NO. B-A -83 -A 97

SURF. EL

JOB NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING

BEFORE CASING
REMOVED 1 3 . 6 '  ^72 Hours)

AFTER CASING 
REMOVED 1 3 • b

FISHER ROAD
EAST SYRACUSE. N Y 13057

CASING TYPE -  HOLLOW STEM AUGER
SHEET 1 OF 1 
F i l e  #2773 -0 02

T1
1" rr T 

1 ujfr.

5.0

10.0

! DEPTH i i § !
: (OZ

• "bTo'-F 1 T
2-p' 1

1
. . . . . .  — ^ .  .

.3 - o'-: 2
7.0' ■

. 10' -I V ,  JA .  
[ 1 1 '- li* . 3.8,

SAMPLE 
DRIVE 

. RECORD 
I PER 6 ’
r '~ 3 / r

+-

9/13 i

wJLr

J - —
- - — i

2 / 5 "
11/15 18̂

I 5 .O

20.0

25.0

! 1 5 .O' 
i 17.-O'

1 20 .̂0 1 5 .
1 22.6' Ij-------T  ■
! ■'— "T ^  
,  —  —  —

1 ! i

~k/k
5/8 ;

DESCRIPTION OF MATERIAL <
STRATA
CHANGE
DEPTH

Brown—dry s t i  f f  S IL T ,  l i t t l e  f i n e  to  
co arse  sand , t r a c e  f in e  g ra v e l

A.O'
Gray- brown wet s t i f f  S I L T ,  some f in e  
to  co a rse  sand , l i t t l e  f in e  g r a v e l ,  
t r a c e  c la y

11.0'
Brown wet medium dense f i n e  to  co a rse  
SAND and f in e  to  medium GRAVEL, some 
s i l t

20.0'
Brown-gray wet s t i f f  -5ILT

Bottom o f  Bo ring 22.0'

Note: In s t a l le d  o b s e rv a t io n  w e ll  to  
20.0' on com p letion  o f  b o r in g .

•

1

------  ‘ !

_  1 
1

. ... - 1



parratfc
UJOhPPinc TEST BORING LOG

PROJECT 
LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Park  
Conkli n , New York

7/29/83 DATE COMPLETED 7/29/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' W/ 
'/OR — %  CORE RECOVERY

# HAMMER FALLING

HOLE NO. B-3-83-^96 
SURF. EL.

JO B  NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING Wet
BEFORE CASING 
REMOVED Wet
AFTER CASING 
REMOVED Wet

FISHER ROAD
EAST SYRACUSE. N.Y. 13057

CASING TYPE -  HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  #2773.002

DEPTH SAMPLE
DEPTH

SA
M

PL
E

N
UM

BE
R 1 SAMPLE 

_ j DRIVE 
c  |RECORD 

1 PER 6°
N DESCRIPTION OF MATERIAL

STRATA
CHANGE
DEPTH

5 .0

0 . 0 ' - 1 ! 2 / 3 Brown d ry  m o ist f i n e  SAND, l i t t l e  s i l t 1 .5 '2 .0 ' ! H/b 7 Brown d ry  s t i f f  S I L T ,  l i t t l e  f in e  sand

5 . 0 '

I

'j "  -- j

I

10.0

5 . 0 ' - 2 i ! 6/10 Brown m oist to  wet ve ry  s t i f f  S I L T ,  
l i t t l e  f in e  sand , l i t t l e  s h a le  g r a v e l ,  
t r a c e  c la y

1 0 .0 '

7.0 ' 1 ! 9/10 19
1

i 5 „o

10.0 ' - 3 ! 3/5 Gray wet s t i f f  S I LT
12.0 ' i ! 5/5 10

j i
1 1
I i-

15.0 ' -i 4 ! 3/5

2 0 . 0

17.0 ' 4/5 9

1
t  —

2 5 : 0

2 0 .0 '- 1 5 4/4
2 2 .0 ' 4/4 8

Bottom o f  Bori ng

N ote: In s t a l le d  o b s e rv a t io n  w e ll to  
2 0 .0 ' o n .co m p le tio n  o f  b o r in g .

2 2 .0 '

.|

1
i

1 -------  j

-..........  :.l------- ,|

;



I

\\vm parratt
U J O f f f i n c TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/1 /83 DATE COMPLETED 8/1 /83

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* W/ 
•/OR — % CORE RECOVERY

# HAMMER FALLING

HOLE NO. B-5 -8 3 A 98

SURF. EL.
JO B  NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING 7-0'
BEFO RE CASING 
REMOVED 8 .7 '
AFTER CASING 
REMOVED 7-6'

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 2 
F i l e  #2773.002

DEPTH

5-0

SAMPLE
DEPTH

0.0'-
2.0'

UJ j SAMPLE 
£ 5  1 „  1 DRIVE 
2 2  c  I RECORD 
5>Z ; I PER 6*

N DESCRIPTION OF MATERIAL

1 -r
-L 3 / 3   j Brown dry loose f in e  to  co a rse  GRAVEL,

 H 6 / 6  9 | l i t t l e  f in e  to  co a rse  sand , l i t t l e  s i l t

3 ^0 1d~ 2~+” 1 9/2 9 I I Brown d ry  v e ry  dense f in e  to  co arse

STRATA
CHANGE
DEPTH

5-0'

WL L A0A0: 69i SAND and f in e  to  co a rse  GRAVEL, l i t t l e  
 ; I s i l t

10.0

15.0

20.0

*10To' 4 3*t" A0/2J_____ ! Gray wet dense co a rse  to  f in e  SAND and
12.0 ' j I j~ 18/25j 391 f in e  to  co arse  GRAVEL, some s i l t

i~

r i5 '- i6 'r  aa: ' r  1 5/i2
p l? r _ 17_LjT_ I  ~ W i3

” f '• "
- f  -r

2C Tr= t'T _L
2 2.0 '

i 2 5 .0

30.0

2 7 .0 '

5/7
" 878"

SQ-30.5'
SO.5-32*

35.0

7A
7B

35 .0 '
37°0.,_

"A7T

ZZ] Brown wet medium dense f in e  to  co arse

10.0 '

16 . 0 '

15

6/1A
18/20

13

SAND and f in e  to  co a rse  GRAVEL, l i t t l e  
s i l t  ! l 8 . 0 '
Brown wet s t i f f  S I L T ,  t r a c e  c la y  lenses

20/27
63/92

32

JO

Brown wet medium dense f in e  to  co arse  
SAND and f in e  to  medium GRAVEL, l i t t l e  
s i l t

2 5 .0 '

26.5
Gray wet s t i f f  S ILT

3 0 .5 1
Gray wet dense f in e  to  co a rse  SAND, 
S IL T  and f in e  to  medium GRAVEL

35.0*
Gray m o ist v e ry  dense f in e  to  co a rse  
SAND, some f in e  to  medium g ra v e l *
1 i t t l e  s i I t

AO.O



TEST BORING LOG
FISHER ROAD
EAST SYRACUSE, N.Y. 13057

PROJECT  

LOCATION  

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/1/83 DATE CO M PLETED 8/1/83

N —  NO. O F BLOW S TO DRIVE SAMPLER 1 2 ' W /140#:H A M M ER  FALLING  
30* —  ASTM D-1586, STANDARD PENETRATION TEST

HOLE NO. B - 5 - 8 3 - ^ 9 8  

SURF. E L

JO B  NO. 8396
GROUND WATER DEPTH 
W HILE DRILLING 7-0*

C — NO. O F BLOW S TO  DRIVE CASING 1 2 ' W I 
'/O R  —  %  CORE RECOVERY

« H A M M ER  FALLING

BEFORE C ASIN G  
REM OVED

AFTER CASING  
REM OVED

8 .7 '

7 .6*
CASING TYPE "  HOLLOW STEM AUGER SHEET 2 O F 2 

F i l e  #2773.002

DEPTH SAM PLE
DEPTH

w g j | . SAM PLE  
a m !  „  DRIVE i M 

C RECORD i N 
n z i  ! PER 6 '  ;

40.0'- 9 ! i 64/47!
1
!

; 45.0

42.0' " ! ! 46/48! 931
i !

! : '
{ ■ , 1

! : 1

DESCRIPTIO N O F M ATERIAL

Gray m o ist v e ry  dense f in e  to  co arse  
SAN;D, some f in e  to  medium g r a v e l ,
1 i t:t 1 e s i l t   _ _ _ _ _
Bottom o f  Bo ring

i
No tie: In s t a l le d  o b s e rv a t io n  w e ll  to  

33-51 on com p letion  o f  bo ring .

STRATA
C H A N G E

DEPTH

42.0*



iBm parratfc
U JO lf fm c TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
Conkli n , New York

8/2/83 DATE COMPLETED 8/2/83

N — NO. OF.BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' W/
'/OR — % CORE RECOVERY

HOLE NO. B-6-83-499
SURF. EL

JOB NO. 8396

GROUND WATER DEPTH 
WHILE DRILLING 7-7’

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

# HAMMER FALLING

BEFORE CASING 
REMOVED

AFTER CASING 
REMOVED

8. V  

8.2'
CASING TYPE ’  HOLLOW STEM AUGER SHEET 1 OF 1 

F i l e  #2773.002

DEPTH SAMPLE
DEPTH

SA
M

PL
E

N
U

M
B

ER
'

--
--

--
--

1

__
_

".
.. 

J SAMPLE 
DRIVE 

RECORD 
PER 6'

N DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

1 0 .0 '- 1 ! ‘I A/6 Brown d ry  medium dense f i n e  t o  medium 
GRAVEL, l i t t l e  f i n e  to  co arse  sand,

5 .0 '

2 .0 ' i 6/7 12f
!

___5 . 0 . J

} l i t t l e  s i l t

'
! i
1 1 i

• ! ! !
5 .0 '- 2 *i 1 3/5 1 Brown moi s t  medium dense f i n e  to  coarse  

SAND, some s i l t ,  some f i n e  to  medium | 
g ra v e l jwl_ J T j

10.0------- -
;
11 t

7 .0 ' i ! 7/7 i 12
! i :
1 ! 1 

j 1 1 9 .0 '1 ‘ >: 1 : Gray w et dense to  v e ry  dense f i n e  t o
10.O' -1 3 I ! 9/25! co arse  GRAVEL, some f i n e  to  co arse  sane
12.0 ' 1 26/21! ?1 1 i t t l e  si  I t

1 iI1 1 1
__15.0

1

! 20.0

I ' 1 • !
■ I

15 .0 ' -! 4 : i 20/471
17.0 ' : 27/49 74

i
1

'
t

! 2 5 . 0

2 0 .0 '- 5 27/27
2 2 .0 ' 28/27 55

11

1
1

2 5 .0 '- 6 ! 36/41
2 7 .0 ' 42/37 83

Bottom o f B oring 2 7 .0 '

3 0 . 0 N ote: I n s t a l l e d  o b s e r v a t i o n  w e l l  t o  
17"9* on c o m p le tio n  o f “ b o r in g .■ -...... - -- •

. —

-



parratfc
UUOhPPinc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/2/83 DATE COMPLETED 8/2/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER ̂ ALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' WI 
'/OR — % CORE RECOVERY

# HAMMER FALLING

HOLE NO. B-8-83-501
SURF. EL

JOB NO. 8396

GROUND WATER DEPTH 
WHILE DRILLING 7-0'
BEFORE CASING 
REMOVED 9 . V

AFTER CASING 
REMOVED

FISHER ROAD
EAST SYRACUSE. N.Y. 13057

CASING TYPE -  HOLLOW STEM AUGER SHEET 1 OF 1 
F ile  #2773-002

DR 11.L FR j 

DEPTH

5 FI FID

SAMPLE
DEPTH

SA
M

PL
E 

I 
NU

M
BE

R 
n

c

SAMPLE 
DRIVE I 

RECORD | 
PER 6* ]

N
I
1

11

DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

1 • Brown d ry  f i n e  to  co a rs e  GRAVEL, l i t t l e
! ! f i n e  t o  co arse  sand,  l i t t l e  s i l t
11 i
: ! 1 ", 11

5 . 0 ‘5.0 ! 1
1 i "H

—  — .........! * ! Brown d ry  f i n e  to  co arse  SAND, l i t t l e
w l T ! I i s i l t ,  l i t t l e  f i n e  g ra v e l

—■— 1 ; 1

1 " " 1 i I
10 . o 110.0 " t 1

'■ i
; I Brown w et f i n e  GRAVEL, l i t t l e  f i n e  to

1 ‘ co arse  sand , t r a c e  s i l t
1 •

i ■
15.0 1

1

-  • 1 !
1

i
1

18.0'- 1 ! 15/10
” 1 8 '

1 9 . o 1 i
20.0 20.0' i 8/9 Brown wet very  s t i f f  S I LT ,  l i t t l e  c l a y ,

j j t r a c e  f i n e  sand
Bottom o f  B oring - 20 . 0 ‘

1 jN ote: I n s t a l l e d  o b s e rv a tio n  w e l l  t o

1 '
j 18.0' on c o m p le tio n  o f  b o r in g .

r—“■
i 1 i 1

1

i i : • 1 --------
1

I
---------------- , | ,

1 -
1
1

1 •
--------------  —

1
.. _ .............. .

1
------------- 1 . .  —  |

. . _

1 i

.
1

.
1

—  ------------- ----

i
' ........................ -  " !

--------* ...................  — •

--- ....................  -  ' -

- ~
............................ ... -



l i l
parratt
U U O tfT in c TEST BORING LOG

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8 /2 /8 3  DATE COMPLETED 8 / 2 / 8 3

HOLE NO. 

SURF. EL  

JOB NO.

B-7

8396

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30 ' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' W/ 
'/OR — % CORE RECOVERY

# HAMMER FALLING

GROUND WATER DEPTH 
WHILE DRILLING 1 3 - 0 '

BEFORE CASING 
REMOVED 2 1 . A'

AFTER CASING 
REMOVED 1 3 - V

CASING TYPE -  HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  #2773.002

D R ILLER 'S  F IELD  LOG

DEPTH SAMPLE c
< 5 !If lZ  i

DEPTH

0 .01
2.0'

1

' SAMPLE 
: DRIVE 
i RECORD 
I PER 6 *

1 6 / 1 3 "
22/22

2 . 0 ' - 1 2 iNo i 10/5

N DESCRIPTION OF MATERIAL

! Brown m o ist dense f in e  GRAVEL, l i t t l e
_3 5 jf in e  to  co arse  sand , t r a c e  s i l t

5 .0
A.O' Rec;

i ^ ° i
'6 .0 '

-f
*A

5/2_
A/6

-1" 
-4- 10

REFUSE

U p T™ 
8 .0 '- 

10.O'
! 10.01

. 6 /15 _  12!____________________________ .____________
15/9 T  | Brown wet medium dense f in e  GRAVEL,
7 /16  ̂ 1 6 ]l i t t l e  f in e  to  co arse  sand , l i t t l e  

    ;__A/6 | ___ j s i l t ,  l i t t l e  re fu se
1 0 . 0  r  1 0 . 0 ' i T I 8 / 7 } _ 1  Aj

1 1 0 - Q ' -  j 6  . 5 6 / 3 i
_  ! 12 .0 ' J  ]_

wl v  ; 1 2 . 0 ' -  ;.._7
3L/6.. j •

_Z/8__ _

STRATA
CHANGE
DEPTH

A . O '

6.0'

15.0
j 1A .0 1 
r iA.g*_
r i  6 . O'
r i6 .o '
I 1 8 . 0 '

_  _ i. 20/21 ' 28 1 Brown wet ve ry  dense f in e  to  co arse
8  L J 2 / 3 j " T  _ i GRAVEL, l i t t l e  s i l t ,  l i t t l e  f in e  to

:^22/3A i 6^1 co a rse  sand , t r a c e  c la y  
_2-.L 3A/A2 j'_  H

; AA/61

13 . 0 '

20.0
— i ---------

2 0 .0 ' “ho 21/A2
2 2 . 0 ’ 5 6 /6 9

2 5 . 0

I- -

30.0

2 5 . 0 ' -  . . i l l 31/A1
26^51 8A

i

98

Brown d ry  ve ry  dense f in e  to  co a rse  
SAND, some s i l t ,  l i t t l e  f in e  g ra v e l

 [Brown d ry  to  wet ve ry  dense f in e  to
125| co arse  SAND, some s i l t ,  l i t t l e  f in e

19 - 0 '

2 5 .0 '

i ra v e l
Bottom o f  Bo ring

Note: In s t a l le d  o b s e rv a t io n  w e ll to
2 1 .0 ' on com p letion  o f  b o ring .

I T T '



parratt
UUOhPfinc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County I n d u s t r i a l  P ark  
C o n k l i n ,  New York

8/3/83 DATE COMPLETED 8/3/83

N _  NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING 
30* — ASTM D-1586, STANDARD PENETRATION TEST

C -  NO. OF BLOWS TO DRIVE CASING 12* W/ # HAMMER FALLING
-/OR — % CORE RECOVERY

HOLE NO. B -9 -8 3 -5 0 2

SURF. EL

JOB NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING 9 -0  '

BEFORE CASING 
REMOVED 8 .0

AFTER CASING 
REMOVED 6.3*

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

CASING TYPE “ HOLLOW STEM AUGER

* *1

SHEET 1 OF 1 
F i l e  #2 773 -0 02

, i u £ l  ! SAMPLE 
c a m p l e  ; o! o : „  DRIVE
DEPTH [ < 3  ' °  R.E“ .R.°n Z  | PER 6 "

DESCRIPTION OF MATERIAL

Brown d ry  lo o se  f i n e  to  co arse  GRAVEL, 
l i t t l e  f i n e  to  co arse  sand,  l i t t l e

■I si  I t
j Brown d ry  to  w et v e ry  dense to  dense

 ______■ I f i n e  to  co arse  GRAVEL and f i n e  to
21 n k  1 co arse  SAND, l i t t l e  s i l t
3 3 A Z ,iZ :

3 .  O'

1 8 . O'
1 Brown w et s t i f f  S I L T ,  t r a c e  t i n e  sane

2 5 . 0 '

Brown wet s t i f *  S ILT  and f in e  to  co a rse  
SAND, t r a c e  f in e  g ra v e l 26.0*
Cray wet s t i f f  S IL T ,  t r a c e  t in e  sano __
Bottom o f B o rin g 27-O'

N ote : In s t a l le d  o b s e rv a t io n  w e l l- t o -  
1 8 . 5 ' on com p le tion  o f  b o r in g —

- - - —



pa m att
UJOtPPinc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/3/83 DATE COMPLETED 8/3/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' W/ 
'/OR — % CORE RECOVERY

CASING TYPE - HOLLOW STEM AUGER

# HAMMER FALLING

HOLE NO. B-10-83-503

SURF. EL

JOB NO. 8396

GROUND WATER DEPTH 
WHILE DRILLING 8.5*
BEFORE CASING 
REMOVED 17 - 3  *

AFTER CASING 
REMOVED_________ 8 . 8 1

SHEET 1 OF 1 
F i l e  #2773-002

FISHER ROAD
EAST SYRACUSE, N Y. 13057

DEPTH
" T

SAMPLE 1 
DEPTH

0,0:1

^  2  ! W Z  ;
0

SAMPLE 
DRIVE 

RECORD i 
PER 6* '

N DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

0 .0 '- 1 I 2/2 , Brown d ry  medium s t i f f  S IL T ,  t ra c e
2 .0 ' 1 - 3/5 j 5J f in e  to  medium sand , t r a c e  roo ts 2.5*

-  1 Brown d ry  v e ry  dense f in e  to  mediumI; • GRAVEL and f in e  to  co a rse  SAND, l i t t l e  
s i l t5 .0  I 1

- 1 I
5 .0 '- 2 18731 • I

1 7 .0 ' i 38/A3; 67 j
1 i CO • V/l

. Brown wet medium dense f in e  to  co arse  
SAND, 1i t t l e  s i l t

n
— —)i10-11'~ 3a ; 6/6 r 1 1 .0 '

| 11-12' 1 LU CD 10/12 16! Gray wet medium dense to  dense f in e  to
i I co a rse  SAND and f in e  to  co a rse  GRAVEL,
: 1 i l i t t l e  s i l t

15.0 J 1
1 5 .0 '- k 1 20/221

.
1
1

17.0 '
--- -----

26/21 48
1 8 . 0 '

r  t  tI . . ^ ; 1 Brown wet v e ry  s t i f f  S IL T ,  t r a c e  f in e
j 20.0 ! sand , t r a c e  c la y  len sesi~ — ----i 2 0 .0 '- 5 ;

1 *
!1 2 2 .0 ' 9 / 7 1 16
I ! !11
: 25.0 ! 2 5 .0 '

2 5 .0 '- 6 i 3 / 3  j Brown wet v e ry  s t i f f  S IL T ,  t r a c e  f in ei 2 7 .0 ' 1 5/6 8 sand
1 - - - Bottom o f  Bo ring 27.0'-
| ■

30.0 1 N ote: In s t a l le d  o b s e rv a t io n  w e ll t-o .. . — •
I 1 8 . 3 ' on com p le tion  o f  b o ring .-- ----- ..

------
' -----

— ... — • ---L
------------ ........ ....... .

— ■---
■ ■ — —

- — ----  -  -
..............

- . .. - ------------ , ---- --



parrat t
U J O l f f i n c TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/3/83 DATE COMPLETED 8/4/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30 ' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12' W/ 
'/OR — % CORE RECOVERY

CASING TYPE *  HOLLOW STEM AUGER

# HAMMER FALLING

HOLE NO. B-11-83-504 

SURF. E L  

JO B  NO.
GROUND WATER DEPTH 
WHILE DRILLING 1 3 - 5 ’

BEFORE CASING 
REMOVED 19-7'
AFTER CASING 
REMOVED__________ 9-7*

SHEET 1 OF 1 
F i l e  #2773-002

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

DEPTH SAMPLE
DEPTH

uif= SAMPLE 
5.0S | ; DRIVE 
2 2  | C | RECORD 
S j i ,  ! PER 6 '

N

i1
DESCRIPTION OF MATERIAL

STRATA
CHANGE
DEPTH

0 .0 '- 1 ! ! 8/9 Brown d ry  medium dense f in e  to  co arse

2 .0 '
! i
l
1
! 5 . 0

2 .0 ' ! 1 0 / 8 19 SAND, some f in e  to  medium g r a v e l ,  l i t t l e  
s i I t2 .0 '- 2 ! i 9/9 ;

4 .0 ' j 2 2 / 1 2  , 31 Brown d ry  to  m o ist medium dense f in e  to  
medium GRAVEL, l i t t l e  f in e  to  co arse

5 .0 '
! i

1 5 .0 '- 3*j 1 4 / 5  ! . . . sand, l i t t l e  s i l t ,  l i t t l e  wood
»
i11«
j 1 0 . 0

7 .0 ' 1 | 4/5 j 9 Gray wet s t i f f  S IL T ,  some f in e  to  coarsei 
sand, l i t t l e  c la v .  t r a c e  o rg a n ic  m a tte r ! 7 .8 '7 .0 '- 4 ! i 3/2 ! _

q.O ' ! 4/8 ; 6 Brown wet s t i f f  S IL T ,  some f in e  to  
co arse  sand , some f in e  g r a v e l ,  t r a c e  
c la y 1 1 .8 '

11 1

1 1 0 .0 '- 5 4/5 i
12 .0 ' 1 e/e ; 1 1 Gray wet medium dense f in e  SAND, some 

s i I tI w l V
■ ! : 

i >I1 I

I
1

1
! 20.0

■1 ! 1 5 .O'
1 5 . 0 '- 6 I 16/26 1 Brown wet dense f in e  GRAVEL, l i t t l e  s i l t !

2 0 .0 '

17 .0 ' 19/19 7 45 l i t t l e  f in e  to  co a rse  sand , t r a c e  c la y
. 1

; 25.0

^ 0 .0 '- 7 6/8 Gray wet v e ry  s t i f f  S IL T ,  t r a c e  c la y  
le n se s , t r a c e  fTne sand22 .0 ' 10710 ! 18

i
i 1

! 2 5 .0 '
* 2 5 .0 '- 8 3/4 Grav w e t  s t i f f  S IL T ,  l i t t l e  clav'". t r a c e  !
1

30.0

2 7 .0 ' 5/5 9 f in e  sand

3 1 .5 '

_ . - -

35.0

3 0 .0 '- 9 2/6
32 O' 8/12 14 Gray wet medium dense f in e  to  co arse  

SAND, some s i l t ,  l i t t l e  f in e  g ra v e l -----

40.0

3 5 .0 '- 10 9/12
37.0 ' 18/23 30

Bottom o f Bo ring
Note: In s t a l le d  o b s e rv a t io n  w e ll  to

37.0*

------
4 ,

3 0 .5 ' on com p letion  o f  b o r in g .



parratfc
U U O h P fin c TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County I n d u s t r i a l  P ark  
C o n k l i n , New York

8 A/83 DATE COMPLETED 8A/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30* — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* W/ 
•/OR — % CORE RECOVERY

# HAMMER FALLING

HOLE NO. B-12-83-505
SURF. EL.

JOB NO. 8396

GROUND WATER DEPTH 
WHILE DRILLING 1 6 - 0 '

BEFORE CASING 
REMOVED 15-8'
AFTER CASING 
REMOVED 8 -3

FISHER ROAD
EAST SYRACUSE, N Y. 13057

CASING TYPE -  HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  # 2 7 7 3 .0 0 2

DEPTH SAMPLE
DEPTH

SA
M

PL
E

NU
M

BE
R.

O

— 
3) 

W
 

2
m

O
>

c’,
J

in
r

0
 

m
N

!

DESCRIPTION OF MATERIAL
STRATA
CHANGE
DEPTH

0 . 0 ' - 1 1 ' r 2 /A Brown d ry  s t i f f  S I L T ,  t r a c e  f i n e  t o  
co arse  sand,  t r a c e  f i n e  g r a v e l

5 . 0 '

2 . 0 ' 6 / 6 10
1
i ;

5 . 0 • - i  ! |
5 . 0 ' - 2 ; ! 10 /15 ' Brown d ry  hard  S I L T ,  f i n e  t o  co arse  

GRAVEL and f i n e  t o  co arse  SAND

8 . 5 '

1 7 . 0 * : 20 / 21 !  35
! ' ' j 

------- F " i
1 0 . 0

• 1t • ‘ ---------------: 1 Brown w et medium s t i f f  S I L T ,  some f i n e  
to  medium sand,  t r a c e  c l a y 1 1 . 0 '1 0 - 1 1 ' 3A 2 / 3

I
1

1

11 - 12 ' TB; 8/121 11 Brown wet medium dense f i n e  t o  co arse  
SAND, some f i n e  t o  co a rs e  g r a v e l ,  some 
si I t

15 . 0 *

i1 1 1
! 15 . 0 1
. w l V 1 5 . 0 ' - A ; 11/151 Brown wet medium dense to  dense f i n e  

t o  co arse  SAND and f i n e  t o  co arse  
GRAVEL, l i t t l e  si  I t

'

1

• 2 0 . 0

1 7 . 0 ' 1 6 / 1 9 V
j

— 4
1

i
j1
i
1

1

-! 2 5 . 0

2 0 . 0 ' - 5 : 1 1 A / 12
2 2 . 0 ' I 1 A / 16 2 6 •

I Bottom o f  B oring

N ote: I n s t a l l e d  o b s e r v a t i o n  w e l l  t o  
1 6 . 0 '  on com p'.etion  o f  b o r i n g .

2 2 . 0 '
i
I

1
1 1

, L . •

- • ■ ........
------

........
—

! 1
------

1 ! -----
s

• ■



parratb
LUOlfPinc TEST BORING LOG

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
Conkli n , New York

8/5/83 DATE COMPLETED 8/5/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30* — ASTM D-1586, STANDARD PENETRATION TEST

HOLE NO. B -l 3 - 8 3 - 5 0 6

SURF. EL

JOB NO. 8 396

GROUND WATER DEPTH 
WHILE DRILLING . 1 2 . 0 '

FISHER ROAD
EAST SYRACUSE, N Y. 13057

C — NO. OF BLOWS TO DRIVE CASING 12* W/ 
*/OR — % CORE RECOVERY

# HAMMER FALLING

BEFORE CASING 
REMOVED

AFTER CASING 
REMOVED

1 2 . 2 '

4 .5 '

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  #2773 - 002

nfti i  1 f r  c f i  Fi n

DEPTH SAMPLE
DEPTH

LOU
Q. ffi
<§C»Z

SAMPLE 
DRIVE 

c  jRECORD 
1 PER 6*

N DESCRIPTION OF MATERIAL
STRATA

CHANGE
DEPTH

0.0
2.0
2.0
4.0

5-0 4.0
6.0
6.0
87o
8.0

10.0

WL W

1 5 . 0

20.0

0.0
0.0
2.0
2.0
4.0
1*76
6.0

1 4/10
Tb/TO

2/2

Brown d ry  medium dense f in e  to  co arse  
26 !SAND, l i  t t l e  s i l t ,  t race  f in e  g ra ve l 2.0'

2/2
 Brown m oist loose  f in e  to  co arse  SAND,
4 ; 1i t  t i e  s i l t ,  l i t t l e  re fu se 4 . 0 '

_2/3
2/3

__3_/5  ;
4/4 T 9 !

 ;Brown m oist loose f in e  to  co arse  SAND,
5 j l i t t l e  s i l t ,  l i t t l e  f in e  g r a v e l ,  l i t t l e  

; re fu se
8.0'

6/6 !___  iBrown wet median dense f in e  to  co a rse
6/10 ' 12~iSAND. l i t t l e  s i l t ,  t r a c e  f in e  g r a v e l ,

26/12 i t r a c e  re fu se
9/9 21

16/13 jG ra y  wet medium dense to  dense f i n e  to
20/26 ! 3 3 ico arse  SAND, l i t t l e  f in e  g r a v e l ,  l i t t l e
18/17_J____ |s ! I t
28/27 I 45

12.0'

Bottom o f  Bo ri ng 16 .0 '

1 Note: In s t a l le d  o b s e rv a t io n  w e ll to  
15.0* on com p le tion  o f  b o rin g .



parratc
UJOfrFPinc TEST BORING LOG

FISHER ROAD
EAST SYRACUSE, N Y. 13057

PROJECT 

LOCATION 

DATE STARTED

Broome County In d u s t r ia l  Pa rk  
C o n k lin , New York

8/5/83 DATE COMPLETED 8/8/83

N — NO. OF BLOWS TO DRIVE SAMPLER 12' W/140# HAMMER FALLING 
30' — ASTM D-1586. STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* W/ # HAMMER FALLING
’ /OR — % CORE RECOVERY

HOLE NO.

SURF. EL.

JOB NO.
GROUND WATER DEPTH 
WHILE DRILLING 6 , 5 *

B-l^-83-507

8396

BEFORE CASING 
REMOVED

AFTER CASING 
REMOVED

6.5  ’ 

4 . 2 '

CASING TYPE -  HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  #2773 - 002

DRILLER'S FIELD LOG

DEPTH SAMPLE
DEPTH

n CD

< !COZ

i SAMPLE 
_ ! DRIVE 
c  |RECORD 

I PER 6 '
N DESCRIPTION OF MATERIAL

! STRATA
!c h a n g e

DEPTH

Augered to  15 -01

w J L r j— i

10.0
 4...

15.0
7 Bottom o f Bo ring 15-0*

- ~ r  r  : ■— r 'Note : I n s t a l l e d  o b s e rv a t io n  w e l l  to :
i 1 15•0 on comp1e t io n  o I i * ng.

i i—  t TI i 1• 1
•

■
1 Ai

[
1
1 • i

1 » ii . i
i ! ■.
: 1 ......... ■

! ! ------------

! i — . . .  .
11 i i

.
—

...... - .......... . . _
— —

—  .
— - ■ — ...

i , i -  — — -------------



parratt
u u o h ffm c

PROJECT 

LOCATION 

DATE STARTED

TEST BORING LOG

Broome County I n d u s t r i a l  Park  
C o n k l i n ,  New Y ork

8 /8 /8 3  DATE COMPLETED 8 / 8 / 8 3

N — NO. OF BLOWS TO DRIVE SAMPLER 12* W/140# HAMMER FALLING 
30' — ASTM D-1586, STANDARD PENETRATION TEST

C — NO. OF BLOWS TO DRIVE CASING 12* WI 
•/OR — % CORE RECOVERY

CASING TYPE -  HOLLOW STEM AUGER

# HAMMER FALLING

HOLE NO. B - 1 5 - 8 3 - 5 0 8

SURF. EL

JOB NO. 8396
GROUND WATER DEPTH 
WHILE DRILLING 1 ^ . 0 '

BEFORE CASING 
REMOVED 1 ^ - 0 '

AFTER CASING 
REMOVED 1 ^ . 5 '

FISHER ROAD
EAST SYRACUSE, N.Y. 13057

SHEET 1 OF 1 
F i l e  #2773.002



G O'BRIEN £  GERE
E N G I N E E R S  INC. TEST BORING LOG REPORT O FjBO RlN ^UH JBER

DATE pil e  ^ / . n . o o a . i a n

p r o j e c t . l o c a t i o n  Conklin, NY 

HOLE NUM BER i Well 17

SAM PLER
t y p e : S p l i t .  Spoon

f i R O U N D W A T F R  R E A D I N G S
DATE

HAMMER 
PALL 12/20

d e p t h

1.4
BORING CO. 

FOREMAN

P a r r a t t  W n lf f
M ik e  H u r le y

BORING LOCATION  

GROUND ELEV.

Sp p  F ig iirp
948.46

OBG ENG IN EER  1 D- O z v a th OATS STARTED 10/31/84 d a t e  ENDED 11/1/84

DEPTH CAS.
BL.

/F T .

SAMPLE

NO. PEN./
REC. DEPTH BLOWS / 6» S A M P LE  DESCRIPTIO N

S7RA.
CHG.

GEN.DESC.
e q u ip m e n t
INSTALLED

FIELD
TESTING

O'

5' 2 *

10‘

15'

20'

2 & L

M L

0-1.5 3/5

JLL
Brown moist SILT and fine 
to coarse GRAVEL, trace 
fine SAND

5-6.5 16/15
42

lO -
l l . 5

IS i .
16.5

21.5

25-
26.5

30-

20/28
42

Grey-brown moist fine to 
coarse GRAVEL and SILT, 
some fine to coarse SAND

8 / 9
Grey-brown moist SILT, 
trace CLAY

17

i s . m
25

Grey-brown wet fine to 
coarse GRAVEL and SILT, 
some to trace fine to 
medium SAND

31

18/28
J Z Bottom of Boring 31.5'

-

v « :

• • • • • <

:;.v
■vv

•v.

REM A RK S:

I



E O'BRIEN & GERE
ENGINEERS INC. TEST BORING LOG

R£PC"  
SHEET. 
CATE _

O r. BORlN^pNUMBE^

RLE gTj3.004.13Q-
PROJECT LOCATION

HOLE NUMBER

Conklin, NY 

Well 18

sampler 
TYPE: S n l i t  Snnnn
HAMMER ___________FALL

P R Q u n D W A T F R  R E A D I N G S
QATi DEPTH

12/201 1.03
BORING CO. 
FOREMAN

Parratt Wolff
Mike Hurley

OBG ENGINEER D. Ozvath

BORING LOCATION 
GROUND ELEV. 
DATE STARTED

See Figure 3
861.00

11/1/84 date ended H /l /8 4

DEPTH CAS.
BL.

/FT.
SAMPLE

NO. PEN./
REC. DEPTH BLOWS / 6 11 SAMPLE DESCRIPTION

6chgT I e o u ip m e n t
GEN- DESC. INSTALLED

FIELD
TESTING

O' 0-1.5

5* 2 \ 5-6.5

10-

151

11.5

16.5

IL L
Grey-brown moist SILT 
and fine SAND

IL L
Grey wet fine to coarse 
SAND and PEAT, trace 
SILT

8/8
12

10/9

Grey-brown wet fine to 
coarse SAND and fine 
GRAVEL, trace SILT

13 Bottom of Boring 16.5'

\ V

Pit

: :

R EM AR KS



G O'BRIENS GERE
E N G I N E E R S  INC. TEST BORING LOG

REPORT O r ^ORlN^pNUME^

DATE FILE "/7TT. 004 .130-
PROJECT .LOCATION C o n k l i n , NY

h o l e  n u m b e r  Well 19

s a m p l e r
T Y P E : S p l i t  Spnnn
HAMMER _______________
FA LL

ffPOUNPWATFR READINGS
DATE I DEPTH
12/20  3 .5  I

Parratt WolffBORING CO. 

FOREMAN

OBG ENG INEER P. OzVBth
Mike Hurley

BORING LOCATION  

GROUNO ELEV.

See Figure.3
912.39

DATE S T A R T P P  11/5/84 date ifnpfp 11/5/84

DEPTH CAS.
BL.

/F T .

AMPLE

NO. DEPTH 8 l 6 w s  / 611 S A M P LE  DESCRIPTIO N

i t  RA. 
CH6. 

GEN. DESC.

EQUIPMENT
i n s t a l l e d  

5L
f ie l d

TESTING

RM
K
e

O'

5'

2 2 L

-151

TCP

25'

30*

0-LJ5, 2 1 2

10-
.11.5

15-
2 2 2

20-

Brown moist SILT, some 
fine to medium SAND

2122
15

M m
13

iA m
2 2 .

9/13
21-5 50(.3'

30-
31.5

50(.4'

M

Grey and brown moist fine 
to medium SAND and SILT

Grey moist fine to coarse 
GRAVEL and SILT, little 
fine SAND

Grey moist SILT, little 
fine to medium SAND, trace 
fine GRAVEL

Bottom of Boring 31.5'

Grey wet SILT and fine to 
coarse GRAVEL, little fine 
to medium SAND, trace CLAY

> • #**•••

>
w .
• •• 
• ♦ •

•• • • • • •
• *ft*• •ft*** • *s 

• *■••• •• • •• ft*
* • •-
• • • ; ••• • • #
• *•

REM A RK S:



. O'BRIENS GERE
W  ENGINEERS INC. TEST BORING LOG

REPORT Or ^ORlN^NUM^ER

! ! Z t e ‘ 1 " rle  2 / T T 0 0 4 . 1 3 0

p r o j e c t  l o c a t i o n  Conklin, NY 

h o l e  n u m b e r  Well 20

s a m p l e r
Tver- ^ n l i t  Snnnn DATE 1 DEPTH I
HAMMER
fall 12/20| 2.19

P a r ra tt . W o lf fBORING CO.

FOREMAN  

OBG ENG IN EER  D . O z v a th

Mike Hurley
See F ig u re  3 
887.89

BORING LOCATION  

GROUND ELEV.
DATE STARTED 11/6/84 p^TE  ENDED 11/6/84

DEPTH CAS. SAMPLE
BL.

/F T . NO. P F N ./
REC. DEPTH BLOWS 

/  6 "

O' 1 n-i r 3/3
4 .

5' 2 1 5-6.5 5/10
20

1
10' 3 10- 10/20

111. 5 20
1
1

15' 4 15- 15/11
16.5 15

20' 5 20- 8/11
fci.5 19

25' 6 25- 15/26
26.5 67

1
1

• i
• •- ■ ,

S A M PLE  DESCRIPTIO N

SA_"
CHG.

G EN .
DESC.

EOUlPMENT
INSTALLED

FIELD
TESTING

Dark brown moist SILT and 
ROOTS, some fine SAND

Brown moist fine SAND 
and SILT

Brown moist fine to coarse 
SAND and GRAVEL, some SIL1

Grey-brown wet SILT and 
fine to coarse SAND, some 
fine GRAVEL.

Brown wet fine to coarse 
SAND and fine to coarse 
GRAVEL, little SILT '
Brown moist SILT and CLAY

Brown wet fine to coarse 
SAND and fine to coarse 
GRAVEL

Grey moist SILT, some fine 
to coarse GRAVEL, trace 
fine SAND

Bottom of Boring 26.5'

.V.
: : •, • •

• • <

.• • •■ •• •

m • •  <

• 9Z

REMARKS I





0 O'BRIEN £ GERE
E N G I N E E R S  INC.

PROJECT LOCATION Conklin, NY

B-2
h o l e  n u m b e r

TEST BORING LOG
s a m p l e r  

TY P E : S p l i t  Sponn
HAMMER ________________
f a l l

REPORT Or 
SHEET. 
DATE _

B̂ORlN̂ pNÛ I 
  FILE- ?

BER

737:004.130
r P O U N D W f l T F R  R E A D I N G S

DATE I DEPTH

BORING CO. 

FOREMAN

Parratt-Wolff
Mike Hurley

o b g  e n g in e e r  D- Ozvath

BORING LOCATION  

GROUND ELEV. 

DATE STARTED ___ .DATE E N D E D .

DEPTH CAS.
BL.

/F T .

SAMPLE

NO. P f  N ./ 
REC. DEPTH BLOWS / 6“ S A M P LE  D ESCRIPTIO N

S I R A .
CHG.

GEN.DESC.
EOUIPMENT
INSTALLED

FIELD
t e s t in g

RM
Ke

O' 0-1.5 1/1 Black cinders and organic 
matter

(construction fill)

3.5- 100(3
3.8'

Brown, dry, very dense 
SAND, SILT, GRAVEL

Refusal at 3.8*

r e m a r k s :



G O'BRIEN & GERE
ENGINEERS INC. TEST BORING LOG ^  nna -nn

PROJECT LOCATION  

HOLE NUMBER

Conklin, NY 

B-3
TY P E : _  
HAMMER 
FALL

s a m p l e r
S p l i t  S p n n n

f t R O U N D W A T F R  R E A P I N G S
DATE DEPTH

b o r in g  co.
FOREMAN  

OBG ENGINEER

Parratt Wolff
Mike Hurley
D. Ozvath

BORING LOCATION  

GROUND ELEV. 

DATE STARTED ___ .DATE ENDED

DEPTH CAS.
BL.

/F T .

s a m p l e

NO. P F N ./
REC. DEPTH blow£ / 6“ s a m p l e  d e s c r i p t i o n

iTSi.
CHG.6EKDESC.

EOUIPMENT
INSTALLED

f ie l d

TESTING

R
M
Ke

O' 0-1.5 2/2

4.8- 100 (.4)
5.2

10
Black cinders and organic 
matter

(construction fill)

Brown, dry very dense SAND, 
SILT, GRAVEL _____

Refusal at 5.2'

REM A RKS:

I1



G O'BRIEN & GERE
e n g i n e e r s  i n c . TEST BORING LOG

REPORT OrjBORlN^pNUMBER
DATE f il  ? 2/T3.004.130

PROJECT LOCATION  

HOLE NUMBER

Conklin, NY 

B-4

s a m p l e r

T Y P E : —
HAMMER
FA LL

p g Q U N O W A T F R  R E A D I N G S
DATE I DEPTH

Parratt WolffBORING CO.

FOREMAN  

OBG ENGINEER D. Ozvath.
Mike Hurley

BORING LOCATION _________________________________ _

GROUNO E L E V . ____________________________________ _
DATE STARTED 11/13/84 DATE ENDED 11/13/.S.4

DEPTH CAS.
BL.

/F T .

SAMPLE

NO. PEN ./
REC- DEPTH BLOWS / 6" S A M PLE  D ESC RIPTIO N

STRA.
CHG.

GE*.DESC.

EQUIPMENT
INSTALLED

FIELD
TESTING

O'

10'

15*

20'

251

30'

0-1.5 IL L Brown dry SILT, some fine 
to coarse GRAVEL, little 
SAND

5-6.5 24/25

Grey and brown moist SILT, 
some fine to coarse GRAVEL, 
little fine to medium SAND

04.

10- 11/16
11.5 30

Grey-brown moist SILT and 
fine to coarse GRAVEL, 
trace fine SAND, trace CLAY

15-
16.5

20-
21.5

2L = -
26.5

11/18
19

12/14
18

18/on
Brown-grey moist SILT, some 
fine GRAVEL, trace CLAY

44
Bottom of Boring 26.5'

*30- 
1 .3.1-5.

REM A RK S:



IT "  O 'BR IEN  a  GERE
■ U p e n g in e e r s , in c . TEST BORING LOG

REPORT Orj BORlN^pNUM^ER _

DATE FILE 77^7 n^l/i 1TO-----
p r o j e c t .l o c a t io n  C o n k l i n ,  NY s a m p l e r

T Y b F-
C-F 

DATE 1
D U N D W A T t K
d e p t h  1

HOLE NUMBER B-5 H A M M E R
FALL i

BORING CO. 

FOREMAN

Parratt Wolff
Mike Hurley

OBG ENGINEER D. Ozvath

BORING LOCATION ____________________________ —
GROUND ELEV. ----------------------------------------------- -----
DATE STARTED 11/13/84 DATE ENDED 11/14/84

DEPTH CAS.
BL.

/FT. NO.

s a m p l e
P f  N ./
REC. DEPTH BLOWS / 6» SAMPLE DESCRIPTION

“ TSZT
CHG.

G E N .DESC.
EOUIPMENT
INSTALLED

FIELD
TESTING

O' 0-1.5 1/2 Brown moist S ILT , some fine 
to coarse GRAVEL, trace 
CLAY

5' 2 1 5-6.5 11/16
34

Brown moist SILT and fine 
to coarse GRAVEL, l i t t l e  
fine  SAND, trace CLAY

10'

151

I F

25'

30'

10- 14/14
11.5

15-
16.5

20-
Z U l

16

13/14
23

13/24
2 2 .

25-
26.5

30-
31.5

24/23
24

Bottom of Boring 26.5'

1
REM A RKS!



IT -  O'BRIEN&GERE
• W  ENGINEERS INC. TEST BORING LOG

P F P O R T  O F  B O R IN G  N U M B E R

d a t F  -------- R L E  2733 .004.130
PRO JEC T.LO C ATIO N  Conklin, NY

B-6
HOLE NUM BER

s a m p l e r
T V P F  •

r
OATE

ROUNDWATc R K-MUir
DEPTH I

HAMMER
fall i

FOREMAN Mike Hurlev GROUND ELEV.

OBG ENG INEER D- Ozvath DATE STARTED 11/2/84 PATg ENDED H/2/84

DEPTH CAS.
BL.

/FT. NO.

SAMPLE
P f  N ./
REC. DEPTH b l Sw T  / 6" s a m p l e  d e s c r ip t io n

strat
CHG.

GEN.DESC.

EQUIPMENT
INSTALLED

FIELD
TESTING

O'

5'

101 I

15'

25'

30'

0-1.5 M L
10

Brown dry S ILT , trace fine  
SAND

Brown dry SILT and fine  
SAND

2 ‘ 5-6.5 12/13
m r r j

Brown moist SILT and fine  
to coarse GRAVEL, trace to 
l i t t l e  fine  SAND

1SL . H i l l
11.5 16

15=l
16.5

21.5
BO (AH

25-
26.5

18/24
28

11/26
M L

31.5
TT7T3
16

R EM A RK S:



0 O 'B R IEN  a  G ER E
E N G IN E E R S . INC.

TEST BORING LOG
REPORT OP BORING NUMBER _______SHEET.* 2-----
date_________file /rl3.nn4 - 130-

project location Conklin, NY 

HOLE NUMBER B-6

SAMPLER G R O U N D W A T E R  R E A D I N G S

TYPE: _  HAMMERFALL
DATE DEPTH

BORING CO. Parrat-t. Wnlff

FOREMAN Mike Hurley
OBG ENGINEER D- Ozvath

BORING LOCATION 
GROUND ELEV. 
DATE STARTED __ .DATE ENDED

DEPTH CAS.BL.
/FT.

SAMPLE
NO. PEN./REC. DEPTH blowS / 6" SAMPLE DESCRIPTION

SIRA.CHG.GEN.
DESC.

EQUIPMENT
INSTALLED

FIELD
TESTING

35' 8 19/21
-38.

Grey moist SILT and fine  
to coarse GRAVEL, l i t t l e  
fine  to medium SAND

40' li/2 2 ,
17

45' 10 2 2 1 2 2 .
35

n

Bottom of Boring 46.5'

remarks:



APPEN D IX  C 

PER M EA B IL IT Y  T EST  LOGS



OBRIENS GERE

IN -SIT U  PERMEABILITY TEST
FIELD LOG

PROJECT BROOME CQ ■ I PA 
WELL NUMBER Wel1 1 
DATE 12/13/84

LOCATION
ELEVATION

See Plan

WATER H-h

STATIC HEAD (H) 

PIPE RADIUS (r) 

SCREEN RADIUS (R) 

SCREEN LENGTH (L) 

INITIAL HEAD (Ho)

1,550

2.54

7.62

609

415

HYDRAULIC CONDUCTIVITY :

6.45 (609/7.62) 
2LTo 2(609)101,000

K*= 2.29 X 10-7 Cm/sec.

1 1413 60 415 1
5 1403 300 425 .99

10 1397 bUU 431 .985
16 1395 960 433 .984
20 1393 1200 435 .982
30 1390 1800 438 .980
40 1387 2400 441 .976
50 1385 3000 443 .974
60 1382 3600 446 .972

5000 10000 20000 30000 40000 50000 60000 70000

TIME



OBRIENS GERE

IN -SIT U  PERMEABILITY TEST
FIELD LOG

PROJECT BROOME CO. IDA 
WELL NUMBER -Well 5 
DATE 12/13/84

LOCATION
ELEVATION

See Plan

7 7  n

H
X--

|:/„
hJ : ;  

I::

*— r 
T T T T

t-eo

t -0

T
*:• I
•i | 
'J J l

I*-  R
DATUM

855.11

.167

,583

10

842.31

WATER

STATIC HEAD (H)

PIPE RADIUS (r)

SCREEN RADIUS (R)

SCREEN LENGTH (L)

INITIAL HEAD (Ho)

HYDRAULIC CONDUCTIVITY :

K=r2ln (L /R ) ' ( . 167 ) 2 m ( l f e  
2LTo 2(10) (1.45)

0027 ft/min = 1.4 x 10"^ cm/sec

H -h

0 842.31 1
.25 846.31 .69
.5 847.16 .62
1 849.31 .47

1.5 850.46 .36
2 852.06 .23
3 853.64 .11
5 854.51

LOo

■



OBRIENS GERE

PROJECT BROOME CO. IDA 

WELL NUMBER Well 6 
DATE 12/13/84

See Plan

IN -SIT U  PERMEABILITY TEST
FIELD LOG

LOCATION
ELEVATION TOC Elevation 886.82

WATER
H -h

STATIC HEAD (H) 865.43

PIPE RADIUS (r) ,167

SCREEN RADIUS (R) -583

SCREEN LENGTH (L) 10

INITIAL HEAD (Ho) 859,8

HYDRAULIC CONDUCTIVITY :

K—r2ln(L /R ) / ( :03)ln(10/583) 
2LTo 2(10)(1 .1)

0 9.00 0 859.8 1
.5 6.55 .5 862.25 .56
1 5.64 1 863.16 .40
2 4.00 2 864.8 .11
4 3.75 4 865.05 .07
5 3.37 5 865.43 0

.0039 ft/min - 2.0 x 10"3 cm/sec

©71

TIME (rt iw)



OBRIEN G GERE

IN -SIT U  PERMEABILITY TEST
FIELD LOG;

PROJECT BROOME CO. IDA

WELL NUMBER We11 7 
DATE 12/20/84______

LO]
EL

CATION
NATION

See Plan
(TOC) 868.37

WATER H-h

T 7 T 7

Hoi

v rr r r

i«ao

y T
llJ J l

4  L—r
  DATUM

STATIC HEAD (H) 856.22

PIPE RADIUS (r) -167

SCREEN RADIUS (R) -583

SCREEN LENGTH (L) 5

*-o INITIAL HEAD (Ho) 846 -37

HYDRAULIC CONDUCTIVITY :

K=r2ln (L /R ) _ ( .3 4 )1 n(5/ . 583)
2LTo 2(5) (.22)

K= 33 ft/min = 1.7 x 10~1 cm/sec

0 846.37 1
10 851.57 .47
20 854.15 .21
30 856.22 0



OBRIENS GERE

PROJECT BROOME CO. IDA 
WELL NUMBER Well 9 
DATE 12/20/84

Lower Landfill

IN -SIT U  PERMEABILITY TEST
FIELD LOG

LOCATION
ELEVATION I IQ C l  .864^1

WATER

~TTT7

M

Tii
Hoi:

I
L

4

*—  r 
TTTT

t -0

I T
s i

I*—R
DATUM

STATIC HEAD (H) 854.66

PIPE RADIUS (r) -167

SCREEN RADIUS (R) -583

SCREEN LENGTH (L) 10'

INITIAL HEAD (Ho) 844.21

HYDRAULIC CONDUCTIVITY :

K=r2ln (L /R )_('.34)ln (10/.583) 
2LTo (2) (10) (.35)

.14 ft/min = 7 x 10~  ̂ cm/sec

H -h

0 844.21 1
15 848.01 .64
30 852.71 .21
60 853.96 .07
90 854.66 0



OBRIEN C GERE

IN -SIT U  PERMEABILITY TEST
FIELD LOG

P R O J E C T  BROOME CO. IDA 

WELL NUMBER We11 1° 
DATE 12/20/84________

LOCATION Lower Landfi11 
ELEVATION (TOC) 863.76 _

-TTT7

H

Hal?
I:
L

-4

—r 
TTTT

\mOO

t-0

•:l Ta 1 
1 a

k—R
DATUM

855.29

.167

STATIC HEAD (H)

PIPE RADIUS (r)

SCREEN RADIUS (R) 

SCREEN LENGTH (L) 10

INITIAL HEAD (Ho) 847.76

WATER

HYDRAULIC CONDUCTIVITY :

K=r2ln(L /R ) (34)1n(10/.583)
2LTo " 2(10)(.3)

K= ft/min s 8.2 x 10~2 cm/sec

H-h

0 847.26 • 1
15 851.37 .52
30 854.39 .12
45 855.26 .003
60 855.26 .003



4

QBRIENSCERE

IN —SITU PERMEABILITY TEST
FIELD LOG

Confined Condition

PROJECT BROOME CO. IDA 
WELL NUMBER Mel,1_J7_ 
DATE ____ .___________

LOCATION
ELEVATION

See Plan
(TOC) 950.89
(6RD) 948.46

WATER H-h

- T m

hJ :
I:
11:

—r 
T T T T

871

2.54

7.62

t-o

STATIC HEAD (H)

PIPE RADIUS (r)

SCREEN RADIUS (R) 

SCREEN LENGTH (L) i ! Z  

INITIAL HEAD (Ho) i§ 5

HYDRAULIC CONDUCTIVITY : 

2

L—R 
DATUM

K =r ln (L /R ) _6.451n(45?/7.62) 
2LTo 2(457)(300)

0 429 0 485 1
15 378 15 536 .87
30 337 30 577 .76
60 305 60 . 609 .68
120 256 120 658 .55
240 193 240 721 .39
600 132 600 782 .23
1200 77 1200 837 .09
1800 43 1800 871 U '

k'—  9.63 x 10~5 cm/sec -*• 8.08 x IO- 4 to 9.63 x 10”  ̂ Range of K
rN_ ---------------   Mean K - 4.52 x 10^4Using Hvorslev's unconfined formula for 

confined condition (see next sheet).

500 1000 1500 2000 2500 30ftfc|E ^



B-l BROOME COUNTY- INDUSTRIAL PARK

PAPADOPOULOUS CONFINED SLUG TEST

(Assuming entire confined thickness screened 
which is not the case at B-l, therefore take 

range of Hvorslev and Papadopoulous)

T . i-o(7.6e)g
180 sec

T * Kb

.32 * K 3 %  cm 

K = 8.08 X 10"4 cm/sec
GKAPH FOR. PAFAD»tt?OLOS TV f t  CURv/ES IM W ELL O F  FiMtTE. THAMETEK.



1  =  1  O'BRIEN G GERE

IN -S IT U  PERMEABILITY TEST
FIELD LOG

PROJECT BROOME CO. IDA

WELL NUMBER 
DATE ______

Well 18
LOCATION
ELEVATION

See Plan
(TOC) 863.37
(GRD) 861

WATER

■ 7 V T 7

Hoi

*—  r
7 7 7 7

t . C Q

DATUM

STATIC HEAD (H) 426

PIPE RADIUS (r) .2*51

SCREEN RADIUS (R) U L

SCREEN LENGTH (L) 221  

*-0 INITIAL HEAD (Ho) 225.

“ I “T
?j iiil JL

L—R

HYDRAULIC CONDUCTIVITY : 

K=r2ln (L /R ) 6.45 in 305/7.62

2LTo (2) (305)57

K =  6.84 x 10~4 cm/sec.

H-h

0 232 0 225 1
15 172 15 285 .70
30 133 30 324 .51
60 97 60 360 .33
90 79 90 378 .24
120 44 120 413 .06

•
•



i l l  OBRIENS GERE

IN -S IT U  PERMEABILITY TEST
FIELD LOG

PROJECT bro o m f rn . tda

WELL NUMBER 
DATE ______

Well 19
LOCATION
ELEVATION

See Plan
(TOC) 914.94
(GRD) 912.39

TIME

WATER

DEPTH

853

2.54

STATIC HEAD (H)

PIPE RADIUS (r)

SCREEN RADIUS (R) i l l  

SCREEN LENGTH (L) 22L. 

INIT1AL HEAD (Ho) 229

HYDRAULIC CONDUCTIVITY : 

K=r2ln (L /R ) 6.45 ln(305/7.62

K

2LTo 2(305)102,500

3.80 x 10”? cm/sec.

5000 10000 15000 20000 30000 40000

H—h
H-Ho

0 731 0 229 1
1 731 60 229 1
2 716 120 244 .98
5 710 300 250 .97

10 708 600 252 .96
20 707 1200 253 ' .96
60 695 3600 265 .94

120 675 7200 285 .91ooc 657 10800 303 .88
240 638 14400 322 .85



h U  Q-BniENSGERE

IN -S IT U  PERMEABILITY TEST
FIELD LOG

PROJECT BROOME CO. IDA 
WELL NUMBER Well 20 
DATE 12/20/84

LOCATION _________ ___
ELEVATION (TOC) 890.05 

(GRD) 887.89

—H H— r >

■7-7771 -----

WATER
H-h

Is
hJ

I
L

7 7  U

i - o e

t»0

3 T
i

J .
■J L—R

_  DATUM

STATIC HEAD (H) 558

PIPE RADIUS (r) 2.54

SCREEN RADIUS (R) 7-62

SCREEN LENGTH (L) 305

INITIAL HEAD (Ho) 271

HYDRAULIC CONDUCTIVITY :

K =r ln (L /R ) = 6.45lnf305/762) 
2LTo (2) (305) 15

2.60 x 10~3 cm/sec

0 353 0 271 1
15 J70._ _ 15 454 .36
30 117 30 507 .18
45 91 45 533 .09
60 85 60 539 .07
120 79 120 545 .04

TIME
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\  10 COMMUNITY WATER SYSTEM  P O P U M T in .
* Municipal Community POPULATION SOURCE

2 An£?ILV i . l , ! 9e ( Chenango Co. Paoe 99 \
3 Binghamton cFty.  .....................................’ • 2 8 0 . ' . ' . w llJs  (S” r ' " 9S*

I ' g S S S J s s ; : :«B    --- -
I  f = I S  x s :  S ; s ; ; ; s ;  &  ■ '■ ■ : : : :

J L  ?5o"h?9°  Water D.’ s t f i c t  # 11*    • -Wells(Woodland Park). * '*
Conklin Water O is t-r ir *  uo...........................- ^2* f -

11 CnS°S i t  V i l  .................. . * . * * '  ‘C l l l?  WelTg) (O 03 a* fe-ir C i^Q^n*

13 ? 'h ,c res t  ^ ‘ e r Po !s t? i;?t  # ° rkS' ' ‘ <45000' • .Wei is 0 ' ,OW Br° ° k Reservoir- Wells
. I f .  : .‘wll'i's*

Li.r , r v i n : i 2 r D is t r i c t  . ' . ' . • . • 256: :  ^
18 efZZ'X Water SuPP'y.' ................................ ..  • • .Weils (Springs I
i f  : a ; ;
I ?  ■■ : « ! ! . *
23 u f f J 3 ! .Vfa te r  D i s t r i c t ' # ! . ........................ ‘ • We I Is2U v/ff5a ! Water D i s t r i c t  M U  ?Z • -Weils
25 uh Water D is t r i c t  #5...............................Z09" ■ -Wells
25 Whitney Point V i l la g e  .............................  90°-  • .Wells
26 Windsor Vi I lage. .    . . .W e l ls
-  „  .........................................  • -Wells
Non-Municipal Community

J i  Binghamton Mobile Estates
f i  P|(,9e Mobile Home Park.................... -250.—;—-Jrfgiis

f t  S l fLStore Mobile Home Park....................ClF  ■ -We)>s N o t  Sbv--^. ^  i. , ■ _f? : •'; r s r r t s ^  ]
I f  S 3  ^ aa T Hob" e H° -  cour t . . .  i 7o. : ; { £ “ ,«
3U D & c Tra i le r  Park.  .....................................................-Wells
,5  p®!uxe Mobile Park.  25. . .Wells

] |  & ? .•„" S S f i ^ & S r ' - '  ; ‘ iSS: : : Z \ \ i
J  ’ * » :  •• :wee ,'!ss

< 9  S M I . " c o u r t . Cou.r t - •• •• •• •• _  .
93 HaTst Mnh'?y Mobile Lodge. . ’ ' ' ' ^ 0:- . .weTT? ^ea Ha. st Mobile Home Park  12°-  • -Wells
he uaye? Service Court.  80■ • .Wells
9fi T ra ' le r  Park.  ................................ ..... . .Wells
U7 H ? ^ r L Ri d9f  T ra ” er  P a rk .  ’ 50. . -Wells
i,o u 1 s,de Park. . .  ^6. . .w e lls
Ho JV8,* Tpai 'e r  Park.   NA. . , we I I s
U9 Kirkwood T r a i l e r  Park.........................................NA- • -Wells

/ S i t  . kesicle Lodge. . ...... .......................................... . .weiis-
t l ! , ian  Diamond T r a i l e r  Park.................. ---------------- -We I I s52 Maine Mobi le Court  C " A .  . . wSTTB

so S f"?5 Mobile Communiiy!  2?' • -Wells
55 m Mobi le Home- Park "A- • -Wells55 MBM Mobile Home Court ........................... ... • -Wells
57 2®adow5 Mobile Home P a r k ............................. - -Wellsin u E t t r i c k  Terrace .................................  - - We I I s»
59 MnnZL"0t\ ' , !e Home Community..................... '  Wen-s?X Mountain View Mobile Home Park ' ' ' ' • -Wells
60 Nanticoke V a l ley  Mobile Court ’ ' ' i f  ' -Wells
61 Occanum Fa I Is Court .......................27°-  • -Wells
62 Orsha Is .........................    . , Wel Is63 Pennview Apartments   ’ 000. . .w e lls

•gK Perts Mobile Home P a r k  68- • -Wells© i-ik : ; : :
l a  S M S ' w e : ■'■'■■■■■■■ • . S i T l S T I

,, ,n Acre Terrace ................................ ... ■ .Wells70 V a l ley  V ista .  . ............. ................................... ..... . .w e lls
71 V| I lage Court. .    - .Wells
tI  W aX 0;3 City MObi,e dome Court. ! ; jJJ; ;
le M??tview Tra i le r  Park....................................... . - -Wells
765 WoodedrEstates?S. Mbb' *® Mome Court. . . na . !
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New York State Department of Environmental Conservation 
50 Wolf Road, Albany, New York 12233-0001

Henry G. Williams 
Commissioner

June 6, 1985

Ms. Melonie Sviatyla 
Broome County Health Department 
One Wall Street 
Binghamton, NY 13901

Re: Water Supplies
Conklin T, Broome County

Dear Ms. Sviatyla:

This letter will serve to confirm our discussions of June 3,
1985 regarding public and private water supplies in the vicinity 
of the Conklin Dumps, Conklin T., Broome County. Based on our discus 
sions it is my understanding that:

1.) The Conklin Water District wells are developed in the 
glacial outwash (overburden).

2.) The Conklin W.D. is interconnected with the Binghamton 
Water Supply.

3.) Approximately 50 private wells (in the overburden aquifer) 
exist in the vicinity of the landfill. A waterline exten­
sion would be needed to provide an alternate water source 
to these individuals.

Please advise me in writing, if any of the above is incorrect.
Thank you for your assistance.

Sincerely,

Raymond E. Lupe, P'.E.
Bureau of Hazardous Site Control 
Division of Solid and Hazardous Waste 
Western Investigation Section

free* C. Goddard
L- Lepak 
W. Demick 
NPL File



^HEALTH DEPARTMENT 
One Wall Street /  Binghamton,New York 13901 / (607)-772-2887 R E C E I V E D

Kathleen A. Gaffney, M.D., Commissioner of Health 
Robert W. Denz, P i . ,  Director, Environmental Health Services

’1 * » !  Carl S’/Young, County Executive

June 11, 1985

Mr. R. Lupe, P. E.
Bureau of Hazardous Site Control 
Division of Solid and Hazardous Waste 
Western Investigation Section 
NYSDEC
50 Wolf Road
Albany, New York 12233-0001 

Re: Town of Conklin Dumps

Dear Mr. Lupe:

In response to your letter of June 6, 1985 concerning the 
water supply situation in the Town of Conklin, I would 
like to make the following comments:

1. Regarding Question #2: The Town of Conklin and Binghamton 
Water Supplies are not interconnected.

2. Regarding Question #3: Of the 50 or so residential wells 
in the vicinity of the landfill, about 10-15 are drilled 
in bedrock. Previously, we have found arsenic in these 
deep bedrock wells which may be attributed to the type of 
bedrock geology present in this locality. Nonetheless, a 
water line extension down Conklin Avenue (Route 7) would 
be needed to provide an alternate source of water to the 
residences.

If you have any questions concerning these comments or require 
additional information, please feel free to call me.

Assistant Public Health Engineer
MMS:mbf
cc: Robert W. Denz, P. E.



FIGURE I

G O’BRIEN & GERE
ENGINEERS INC.



POTENTIAL HAZARDOUS W A ST E  SITE
O  S IT E  IN SPECTIO N  REPO RT

- i t  PART 2 - WA STE INFORMATION

1. ID EN T IF IC A T IO N  I
ai STATE
A 1 Y

01 iT c  NjMSSn „ *>
7 0

II. W A S T E  S T A T E S , Q U A N T IT IES . AND C H A R A C T E R IS T IC S
2.2 W ASTE QUANTITY’ AT SITE01 PHYSICAL STA TES .•£*•*«*•••.*«*»>/

C  A. SOLID C E. SLURRY
G  B. POW D ER. F IN E S  C  F. LGU ID
C C. SLUD G E G  G. GAS

J ^ D .  OTHER D f U o r StiOfXTf}

/ U M M ' f l  Q» 3i»«nUTW3
A b S I  & • **O 09*no**:i

t o n s  ( M K V i 0 ^  0 .

CUBIC  YARDS 

NO. OF DRUMS

03 WA5T£ CHARACTERIST ICS .O ^ e*** i« i

TCX1C . SO LU BLE
rc  e. CO RRO SIVE l i F. IN FECTIO U S
Z c. r a d io a c t iv e  C G. f la m m a b le

d. p e r s is t e n t  z  h . ig n it a b le

yX*
□ e 
D c

3  I. HIGHLY v o l a t i l e  
w  J .  EXPLO S IV E  
•" K. REACTIVE 3 L. INCOMPATIBLE 
O  M. NOT a P P U C A S lE

III. WASTE TYPE __________________ _____________________________________
CATEGORY s u b s ta n c e  n a m e 01 G R O SS AMOUM (Ol'UNfTOF ME AcUF.r! 03 CO MM ENTS

SLU SLUDGE 1

OLW OILY WASTE

SOL SOLVENTS

PSD . PESTICIDES
r

— ■ i  J  —

OCC OTHER C rG "N iC  CHEMICALS U  -y> k n o  <i >'s> q r o o ^ t O t f T P r S

IOC INORGANIC CHEMICALS

ACD -

BAS bases t  .
M ES HEAVY M E T A L ^ / ? * '  C /* H f ) r t u s i r J  > s ’  ^  r o ^ a t O a T e r S

IV. HAZARDOUS SUBSTANCES ,-s— m«w» w . - m o t ; k w c a s  nu>-o»w
01 CATEGORY C2 SUE-STANCE n a m e 03 CAS N UM BER 04 STORAGE. D1SPOSAL METHOD OS CONCENTRATION o lv_E_iftUPE_Ĉ

j  C F oosicf ! S> Art-Sr. /p Vt L
(LU ro  TTh o  tv? I •

W e r e
T c f c’i j f n  -P_____
<f f  !■><,/

f >
/ '

O l * y f  C L ( c f > ' o L ^ I I
i l '  0  c hlosd-etfna nJi h

I ' 7  P .  c A (p ro  <pru/yan Q

CATEGORY 01 FEED STO CK NAME 02 C AS NUM BER CATEGORY 01 FEED ST O C K  NAME 02 CA S n l 'M B E R

FDS FDS

| FDS rD S

FDS FDS

FDS FDS

VI. SOURCES OF INFORMATION ,c.i« t-m m k « ; . t m «-< i-.oumi

6 ) .  H . d r o ^ l o s . c  X n o « ^ , l V « A
X n = W t * ; 3  P . r lC ,  IRV<? o ’ B r . ' c  ^  «»•-«
P W *  TP H^d-ojpolog’c I I I  J ?rcp«0^ ®r«*w. <0. Xho/. I2r^  >AfcS"

C > o ^ »  o r i  O f f  O  ( r P r g  r L g - P T C  __________________________  . -------------- -------------- --------------
SPA FORM 2070-13(7.81)



PO TEN T IAL HAZARDO US W A ST E  SITE
S ITE  IN SPEC T IO N  REPO RT

PART 3 - DESCRIPTION OF HAZARDOUS CONDTtlONS AND INCIDENTS

I. IDENTIFICATION
01 STATE 02 SiTE S 'JM E E H  ~
N Y  7 0  <40/ I

II. HAZARDOUS CONDITIONS AND INCIDENTS
0
03

02 ^ O B S E R V E D  (DATE •G POTENTIAL G  ALLEGED1 A. G P O U N C V / A T rP  w O N  i a ,v :.NAT!GN y j  _  ^
3 POPULATION POTENTIALLY AFFECTED: ,g< IT?__ 04 NARRATIVE DESCRIPTION ^  n  ~ „  T

If S3
c m c /  C & < r r c

y ^ f P O T E N l T A L G  ALLEGEDo01 ^ B .  SURFACE WATER CONTAMINATION 
03 POPULATION POTENTIALLY AFFECTED:

0  c t  y  I  \  v " »  C  f Q G .  ) £ » - . . ■  y y  c J

©£ <rcxc-U

02 C  OBSERVED (DATE. .
04 NARRATIVE DESCRIPTION y T r

-  o.4+l«>-c)c=C d ^  S ’’ < J> ^
\ a ~ e t < V ( l  C a r l . n  C r « L .  " W * .  To.-> uS<?. K - v

V' ’ I
AT £«/̂ w’c^s-

n ?c c <

p v  <rcxc-U \qyicHHiLI. LG r i m  ~~r_-7 • r L~te
l«?a'hoKvc(Le>&c lrtoX-*2- t>VS5?co{?Gi?' I 'vipkacTnnc, a_v|c>ô . K )^ .  /. t-0e»

 ---1-----1 O c j r l . ' r r i  C^~€~g<Zd T-C*_A~~YQ< n f
01 □  C. CCNTAMINATiCN'Cr' AiR 
03 POPULATION FOTENTIALLY AFFECTED:

*t~b qSca re/
02 Z  OBSERVED (D AT E:_____
04 NARRATIVE DESCRIPTION

POTENTIAL Z  ALLEGED

/J o  TJJ< = t7  s 9

01 C  D. F IRE  EXPLOSIVE CONDITIONS 
03 POPULATION POTENTIALLY AFFECTED:

02 Z  O BSERVED  (D ATE:_____
04 NARRATIVE DESCRIPTION

C- POTENTIAL Z  ALLEGED

a J o D s f T A

E. DIRECT CONTACT 
03 POPULATION POTENTIALLY AFFECTED:

02 □ O BSERVED  (C A TE:.
04 NARRATIVE DESCRIPTION

STPOTENTIAL □  ALLEGED

M is .

01 □  F. CONTAMLNATICN OF SOIL . 
03 AREA POTENTIALLY AFFECTED: _

02 D  O BSERVED  ,'DATE:_____
04 NARRATIVE DESCRIPTION

□  POTENTIAL C  ALLEGED

u rifcrtovuS). ( J t p u n f j  by  L?acJ>*fe tm

01 JS^G. DRINKING WATER CONTAMINATION « „< - - » -  
03 POPULATION POTENTIALLY AFFECTED: &  & &  Q

02 Z OBSERVED (DATE-____
D» NARRATIVE DESCRIPTION

Q h fH u u t

4 N A R R A

■ * *  ^  -  c L “ S N £ t £ % £ & & # * ' * -

%  POTENTIAL ALLEGED

N u e / s  o f

Trine* iyf y'f* o / f ° f  / 4 q o > f

01 □  H. W ORKER EXPO SUREIN JURY 
03 W O RK ERS POTENTIALLY AFFECTED:

02 3  OBSERVED  (DATE _____
04 NARRATIVE DESCRIPTION

G  POTENTIAL G  ALLEGED

/ J  / ?  .

01 □  I. POPULATION EX PO SU R E IN JU R Y  
03 POPULATION POTENTIALLY AFFECTED:

02 G  OBSERVED  (DATE_______
04 NARRATIVE DESCRIPTION

G  POTENTIAL C  ALLEGED

€PA FORM 2070-13(7-61)



•a1* r- 7"- *s* 
hN'"- • "

Aa.4 A' i
PO TENTIAL HAZARDOUS W A ST E  SITE

S ITE  IN SPECTIO N  REPO RT
PART 3 - DrSCP.IPTION Or HAZARDOUS CONDiTIONS AND INCIDENTS

I. id e n t if ic a t io n

°i '-2 Z':i NUM = cS ?
/ J /  7 Q V Q / 3

01 J. jAMAGc TO FLORA 
04 NARRATIVE DESCRIPTION 02 _■ O BSERVED  (DATE: .

P i *  ->,is

^POTENTIAL _• ALLEGEL

/ > y i < ? y  & JL- S o  h a g

A  p o te n t ia l

__________ f  •
01 &  l .  c o n ta m in a tio n  o f  fo o d  C hain
04 NARRATIVE DESCRIPTION 02 C  OBSERVEO (DATE. . Z  POTENTIAL — ALLEGED

(J  f)  /£  ~Vt d  *.o> >7

i g p o te n t ia l
04 NARRATIVE DESCRIPTION

/ 9 r c  e s s

/ O  /  3  / ^ s S . g d f c T ,

01 Z  N. DAMAGE TO C CFS1TE PROPERTY 
04 NARRATIVE DESCRIPTION 02 O OBSERVED (DATE: POTENTIAL ALLEGED

01 D  O. CONTAMINATION OF SEW ER S . STORM DRAINS. W WTPs 02 Z  O Bc cRVED iDA’ E 
04 NARRATIVE DESCRIPTION Ub-cHVtD  (DA. E.

I  S & v * ' — "fvy~
cc i^ c O v c J  p  r /p c O 'e  a J < z /^ st j f e -
a r r c , / c S ,  & / ¥ - £ , /~9.

POTENTIAL ALLEGED

a / /

p  POTENTIAL - Z alleged

/.P Q  C.&as r& p /f*sro  hS 3  ~f7r&cO/~ ~/~4> Cq y  ( ,  sy tC ~ /P r^rc

w e P < r * o f s . F o k i f  'c <rr>c( p Y i \ } < x f P  S u f i f z X ' P - Z  r j  5 * £ — f p e s r ? '
f c n n s ' s H S c /  c p v o O v y c f lo jc J '-Z s ' ctT*7 0 * 1 . —

V. SOURCES OF INFORMATION o,S p e c tr e  f9> 9*9nC 0i. 0 .  j  . i f « r ®  , ' s e v  u m p « f  .•(JD'V Tl

E P A F O A M 2070-13 J7-81J

*•».» '»r • . «•»'«! • mPTM. •Vir'*TJI
(T \  H ^ d ro ^ o W O j*  c X n O ; o+ Yrcp. A ic c o ^  4»c*\ ^  ] y & ¥  . 0 ‘. £.-..!«*> c

^  Pb&sc> Xx>0. c jf  prep. Bs-iryL  ̂ Ce.HW . O 5 ri0 /»  3n£/

J ^ g g .P <OWv/w (V t , C^OpT.



POTENTIAL HAZARDOUS W A ST E  S ITE
S ITE  IN SPECTIO N

PART 4 - PERMIT AND DESCRIPTIVE INFORMATION

I. IDENTIFICATION

W l
C  2  S  • T £  ‘v j  M  r  E  R  . - 3

7 o y o t Z

II. PERMIT INFORMATION
01 TY=E OF 

G  A. N P D E S  ___________

32 PERM IT  NUM5EF.

C  B .  U1C

tfO  aA A  t _  ID O lJ I  a/ ; a p " I R A T > O N  D x  • c 2S COMMENTS

l C. AIR

±G  D. RCRA

C- E . R C R A  IN T ER IM  S T A T U S 2
G F .  S P C C P L A N

G  G. STATr
D  H. LOCAL

C l .  OTHER;

D J .  NONE
1 1 1 .  S IT E  D ESC R IPT IO N
0 1  S T O R A G E D I S P O S A L  , C r o c «  1  J a J W J

□  A  SURFACE IMPOUNDMENT
□  B. P ILES
□  C. DRUMS, ABOVE GROUND 

• □  D. TANK. ABOVE GROUND
D  E. TANK, BELO W  GROUND 
^  F. LANDFILL 
D  G. LAN'DFARM 
D  H. OPEN DUMP 
D  I. O TH ER___________ :__________

0 2  A M O U N T 03 UNIT G F  M EA SU RE

>, K n c u /*7

0 4  T R E A T W . E . V l  .C A a c J t  V I j n t l  u p t y j

G  A. INCENERATION 
□  B. UNDERGROUND INJECTION 
G  C. CHEM ICALPHYS1CAL 
D  0. BIOLOGICAL 
G  E. W ASTE OIL PRO CESSING  
G  F. SOLVENT RECO VERY 
G  G. OTHER RECYCLING/RECOVERY 
G  H. O T H ER___

IStMotrl

05 O TH ER

G  A  BUILDINGS ON S ITE

06 AREA  O F SITE

07 COMMENTS

IV . C O N TA IN M EN T
01 CONTAINMENT OF W ASTESi&wctcxw I 

□  A  ADEQUATE. SEC U R E D  B. MODERATE H £c. INADEQUATE. POOR G  D. IN SECURE. UNSOUND, DANGEROUS

fvi S  2 r

■■ & g h < S > Y Q jr /O o ^  a r c * L ^ u  ~ "  ~ , £ j )
■ J ? q > 7 o H j  - f a b C - e  . P e ' M t o b h  C 0 * ? r  o n  ( c J O T ! 0! H J . L

W /f/A c K

V. A C C E S S IB IL IT Y

01 W A STE EASILY  A C C ESS IBLE : O Y E S  □  NO
02 CO MM ENTS .  r~

/« ? < ?  cl-) ttfp S?t/rr*CS j /
& T - ) ,■ &  1/

C j s o s v i c / .  / ? < r c * > $  S Sz> s /  J z

................. -  — -------------------— ........ ...........

VL S O U R C E S  O F IN FO R M A T IO N  'C** im :*  t*taronc**. •.$. v«'»!*•«. sa»,noo rvponsi

( a ) .  S '  f t  CT /e^ y j  6> St

EPA FORM 2070-13  (7-81)



^  r n A POTENTIAL HAZARDOUS W A ST E  S ITE
S ITE  IN SPECTIO N  REPO RT

PART 5-WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA

I. IDENTIFICATION
O i ST a Tc 02  i-’T£ N u V s i ?  _

X ' /  7  O i/Q  ( 3

11. D R IN K IN G  W A T ER  SU P P LY

01 TYPE O c DUNKING SU P43'-'!' 
( C t o e *  u  < c o ^ s a o i » ;

C O M M U N IT Y
NON-COMMUNITY

SURFACE
A. D 
C. G

&
D.X

02  s t a t u s

AFFECTED 
B. G  
E, G

MONrTOBED
c. G
F. O

03 DISTANCE TC 3*t e

A.
_B„

J m i l
_(rr.i)

III. G R O U N D W A T ER
01 GROUNDW ATER U SE  in viCl.NITY ;0~cmO..I

j t f  A  ONLY SO U RC E FO R DRINKING ¥ B. DRINKING
f  9V SC 44 l i M M J

COMMERCIAL. INDUSTRIAL IRRIGATION
(M o  m tim r * o u r f t

D  C. COMMERCIAL, in d u s t r ia l . IRRIGATION
( L s r v r t o  o r s w  s o i/ fc« «

2  0. NOT USED . 'JN US£ASL£

02 POPULATION SERVED  BY  C-ROUND W ATER  ^  ^ 03 OtSTANCE TO NEA REST  DRINKING W ATER  W E LL
z-srcwpr. _(mil

04 DEPTH TO GROUNDWATER

H  -  2 5 mi

OS DIRECTION O r GROUNDW ATER PLO W

£ * S T ~  — /J e v K u x t^ T
06 D EP~n TC A GU iFER  

O F CO NCERN
V - 3 3 .(«>

07 POTENTIAL YIELD 
O F AOUiFER

O n k 'n c^ -(5Dd!
08 SO LE  SO U R C E  A C u iF E S  

. . . .  c  Y E S ._ .0 N Q  .

03 DESCRIPTION CP W ELLS  ;trK*jo**g msmt*. o#om. *na tocsuon n nott m oootMvion sne du4ci*csi

10 RECH ARG E AREA

X yes
□  NO

COMMENTS (fa  k "y? L e f ' a f r c Jc j l  y f c j W ^ f  «?K p a  •

11 0 ISCHAH3E AREA

D YES 
BTNO

COMMENTS

IV. S U R F A C E  W A T E R

01 SU R FA C E  W ATER  U SE ,’Ope* w ;

□ A. RESERVOIR. RECREATION 
DRINKING WATER SOURCE

0TB. IRRIGATION. ECONOMICALLY 
IMPORTANT RESOURCES J  

f i * C Y *  «» // c>-7 RLy
C  c. com m erc ia l, in d u s tr ia l G  D. NOT CURRENTLY USED

02 AFFECTED/POTSNTALLY a f f e c t e d  b o d ie s  c f  w a t e r  

NAME:

SuSSyU e  nfIp f l ) UPY  _ .
c>»r- 3 / T P  L>x>~>; n r *  r /  oU -*./VG  n o (S

AFFECTED

__
  □

 S ’ -

DISTANCE TO SITE

Z o * '  t o o  Ft .

V. D EM O G R A PH IC  AND P R O P ER T Y  IN FO RM A T IO N
o i t o t a l  p o p u la t io n  wn>:*N 02 DtSTANCs TO N EA R EST  PORULAT'O.*.

ONE (11 M ILE OF SITE TWO (21 M j l i S  OF SITE
A B C?

THREE (3) M ILES OF SITE 
r.

Z -  i / a
• * (m il

NO. O 'PERSONS NO OF PERSONS NO O 'PESS C 'iS -

03 N UM BER  OF BUILDINGS WITHIN TWO 121 M ILES o f  s ite o a  d is t a n c e  t o  n e a r e s t  o f f -s i t e  b u il d in g

4 -  * / < /  - f mi',
----------------

Oo POPULATION WITHIN VICINITY OP ST= otbocwuon mc^m/ a/ * 1 •. • ;  yw^i. «rv poewWftf «O i« aw /

J « i « d v . s , v ~ s  /Z re .  7 ,
tfyUZ. 4 c r 4 5 3  F T c t, J v ^ O s -  S o  yr C06  Y a . t c l ' f l  -................... —

C k jP fY  «**■. </2-~ / »IA« fc £ c#*'’ S

EPA FORM 2070-13 (7-61)



•ft POTENTIAL h a z a r d o u s  w a s t e  s i te  
SITE INSPECTION REPORT 

PART 5- WATER. DEMOGRAPHIC, ANS'cNVlRONMENTAL DATA

I. IDENTIFICATION
01 s t a t e 22 SiT£ N 'JM aER  .
/J V  7 < o y c / 3

VI. EN V IR O N M EN T A L  IN FO RM A T IO N
0 i PiiR.Vl; Ao.LJTY Q r Jfv$  AT J n  aTEC £C-NS Ctcc*

G  A. 10"6 - 10* 5 cm,sec G  B. 1 0 "‘ -  10*6 cm.sec C  C. 10-* -  10;3 cm/sec /^*D. G R E A ^ R  THAN 1 0 “ 2 cmJsec _ ,
V d Q i < ,S Orr-p______ /  O ______ 7~Q t  O ' *  C .*n /g ? C . 4>s> Jncpf o  F S i t f  .

02 P£ r '  OF S L D P G C K  ;C*>»c* on»i

Z  A. IM PERM EABLE
i l M t s m a n  J 0 “ 5  c m s « c /

Z  B. RELATIVELY IM PERM EABLE
;~o~4 -  io~e mitci G  C. RELATIVELY PERM EA BLE O  D: VERY PER M EA BLE"

f G 'M i a / '  m a n  » 0  “  *  c m  j « c .

03 O EPTh  t o  BEDROCK

( qO "  //<-/ -(W

04 DEPTH 0 ?  CONTAMINATED SC iL E G N E

-t«i
05 SO IL pH

06.NET PRECIPITATION

I d - .(in)

07 ONE YEAR  24 rtOL'P. RAlNr A U .

2 S (in)

08 SLO PE
SITE SLO PE

- J t ______

DIRECTION OF SITE SLO PE
£n<S.T

TERRAIN AVERAGE SLO PE

j t ___________
09 f l o o d  p o t e n t ia l  

SITE IS IN __________ . YEAR FLCODPLAIN
□  SITE ISyDN BARRIER ISLAND. COASTAl. HIGH HAZARD AREA, RIVERINE FLOODWAY

1 1 DISTANCE TC WETLANDS ;5 *crw nnm um i

ESTUARlNE

A.. .(mi)

OTHER 
3 0 O - % o o  F

1 2 DISTANCE TO CRITICAL rtA£:TA7;e/*rtM«5«**osa*c

- (m i)

ENDANGERED S P E C IE S :.
13 LAND U SE  i.N v ic in ity  

DISTANCE TO:

COMMERCIAL’INDUSTRlAL
RESIDENTIAL AREAS: NATIC-NAL'STATE PARKS. 

FO RESTS. OR W ILDLIFE RESER V ES

A.. . (m i)
Y . >/4

. (m i)

AGRICULTURAL LANDS 
PRIM E AG LAND AG LAND

. (m i)  D . , . (m i)

14 DESCRIPTION OF SITE IN RELATION TO SURROUNDING T C PO G R A Phv

. ' T  p  C  irri j S ̂  2> ■JT a n  uPtp-5*' /ovo^>r
(o  v»cf 6  I K  o n  O p ^ r Q c C > v A ^ -  Q r p q

r v ?3  » O. < PQ.-S . a -S o r  r  & \JYcOn 

\ a n J ( ) d>vSi>r O |
A^POL 1c o y H  1 I N -  U ' ^ V i  I O - I - 1 0 % « , f e c

c U - a P  p ^ ^ i n W
r  c r . v  . a o O K

\ r» V_ -  2—  p > u ?  _  _

U S v v v ^ .  U O o l t '^

VII. S O U R C E S  O F  I N F O R M A T I O N  ,'C*» 4D»;«<c .'w»e/»F*cas. o j.. irate '.*•». same** innnu. ^

O .  \<}%V Oflcy H y d)rc . Xh U . o f  R ep. & ro©»w .t o. Xn.rfusTYi c*?.. ]
7 0€>r»On q(|(^ 6 Q-C-P

J )  H^c. w i^oofld, .
( ? ) ,  S \ l? »  c B S ( j^ V f lr / C Y \ i

EPA FO R M 2 0 7 D -1 3 i7 -e i) _________________________________________________________



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT

I. IDENTIFICATION
02 STc NUMLER _

7 C> V 0  ' <

SURFACE WATER 

WASTE 

AIR

O & Y i  Pn G wJ  f h Y  S  ■

RUNOFF

SPILL

SOIL

VEGETATION

OTHER

III. FIELD MEASUREMENTS TAKEN
01 TYPE 02 COMMENTS

AJ<

IV . P H O T O G R A P H S  AND M A P S  

01 TYPE G  GROUND G  AERIAL
02 IN CUSTODY OF .

r M tm e  o  i  o / y a n t f i f i o n  or

VI. SOURCES OF INFORMATION ,-c« w w w w -c... a c «». a n .  » « « «  w w

0 .  /7B*/"*
47 ** c /  & 0 < Q

EPAFORM 2070*13 17-81)



PO TENTIAL HAZARDOUS W A ST E  SITE
SITE IN SPECTIO N  REPO RT

PART 7 - OWNER INFORMATION

I. IDENTIFICATION
01 STATE i32 SlTc -MJMtjcrv
A j y  I 7 C  < J 0 , J

II. CURRENT O W NER'S) PARENT COM PANY
01 NAME

j OcC*7 c f C c ^ n k t ,  ’>n
0 2  D+ B NumS=R 08 NAME OS D r B  f« 'JV s c

03 STREET  ADD RESS *p.O. da*. °FO *. •»;./

P T e .  ( a

04 SIC CODE 10 STREET  ADD RESS ‘ P.O. So*. RFQ • . *tc.) 11 S IC  CODE

05CTTY

C cn  Wi>0
|08 STA7* 07 ZIP  CODE 12 err r 13 STATE 14 ZIP CODE

01 NAME 02 D + BN U M B ER 08 NAME 09 Ct-B N U M BER

03 ST REET  ADDRESS (P.O. Bo*. PFD*. • « . ; 0 *  SIC  CCDE 1 0 ST R E c  ■ ADD RESS I?  0 Bo*. BFO *. *rc./ 11 SiC  CO DE

05 CfTY Co STATE 07 ZIP CCDE 12 CITY 13 STATE «4 ZIP CC C E

01 NAME 02 D+ B NUM BER 09 0»-8 N U M BER

03 ST REET  ADD RESS (P 0. Sox, PFQ*. «tc.; 04 SIC  CODE 1C ST REET  ADD RESS :p  O. Bo*.  PFQ o . t ic .) 11 SIC  CODE

OS CfTY 06 STATE 07 Z ir CODE 12 CfTY 13 STATE 14 2iP CODE

01 NAME 02 D + B NUM BER 06 NAME 09 Dt-S N UM BER

03 ST REET  A D D R E S S E D . Bo*, f*P2*. ttc.) 04 SIC CODE 10 ST REET  A D O RESS (P.O. So*. *F O *. tie .) 11 S lC  CODE

OS CITY 06 STATE! 07 Z IP  CODE > c it y 13.STATE >4 ZIP  CCDE

III. PREVIOUS OW NERS) :Ln* non ««c«.nr f t ^ i) . IV. REALTY OWNERfS) >n xroxca&o: mt most to c tn i 4n : i

01 NAM E

T o ^ jq  o f  £ r ) k . l , vo
02 D + B NUM BER 01 NAME 02 0 + 8  N U M BER

OS ST REET  A 2 0 R ESS  (P.O. Bat. RFOt. tic .I

S t * .  Co  ________

0 *  SIC CODE 03 ST R EET  A D O RESS (P.O. Bo«. RFOt. t ic .) 04 SIC  CO DE

OS CITY

Co TV  ̂yO
06STATE

N>y
07 Z IP  CODE 05 CITY 06 STATE 07 2lP CODE

01 NAME 02 O 'r 3 NUM BER C2 D + B NUM oER

03 ST REET  AD D RESS/P.a  Box. PFD*. 04 S IC  CODE 03 ST REET  A O D RESSfP  O. So*. RFO*. otc.J 04 S IC  CO DE

05 CITY 06 STATE 07 Z IP  CODE

01 NAME

OS CITY 06 STATE 07 ZIP CODE

02 O ^ B N U M B ER 01 NAME

03 ST REET  ADOR£SS<? 0. Bo*. PFO*. ore.)

02 D ^ B N U M 3 E R

04 SIC  CCDE 03 ST REET  AD D RESS >P O. Bo*. *FO o. tie .) 04 S IC  CODE

oscmr 06 STATE 07 ZIP  CODE OS CITY 06 STATE C7_Z1P.CCDE_.

V. SO U R C ES OP INFORMATION ;Cxo to o z itc  eotorvncoa. o.q.. tta to  *00$. a sm & o a rm rta . rmeor&i

(7) tO YS  Ppo ^  In  Q c f w  H*z. tti&T*
Vol. i ,  1 1 *1*4  '

C^)~ } c m o P  Hyd<~c>. ± jn\j . V&jpxVTS r<=>vi— a n V
ERA FORM 2070-13 i7-31J



POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

XkA *  4 PA R T  9 -G EN ERA T O R /T R A N SPO R T ER  INFO RM ATION

1. IDENTIFICATION

W 1 :7 « 3

n. ON-SiTE GENEHATCR
01 NAMc 02 Ot  B NDMo EF.

-------- ---------------

03 STREET  AOO RESS ■* 0. 6o*. RFC*. */=..• 04 SlC CODE

C5 CJTY 06 STATE 07 2IP CODE

III. OFF-SITE GENERATORS)
01 NAME o z d + b n u m b e r 01 NAME 02 0 C S  KUM s s S

03 ST REET  ADD RESS Sox. RFC*. #rc.j 04 SiC CO DE

4

03 S  i R E c  i ADD RESS (P.O. 6c*. RPC*. *ts.) 04 SiC  CODE

05 CITY 06 STATE 07 ZIP  CODE 05 CITY 05 STATE 07 ZIP CODE

01 NAME 02  D-r 3 NUM BER 01 NAME 02 C 5 N U M BER

03 STREET ADD RESS /P.O. So*. RFC*. # « j 04 SIC CODE 03 ST R EET  AD D RESS {P.O. Sot. RPC*. 4/cJ 04 S iC  CODE

05 CITY 06 STATE 07 Z IP  CODE 05 CITY 06 STATE 07 ZIP  CODE

IV. TRANSPORTERS) -

01 NAME 02 D ^ b  NUM BER O i n a m E 02 C)« rB N U M BcR

03 ST REET  ADD RESS /P. 0. dot. RFC #. #icj 04 SIC CODE 03 ST REET  AO D RESS *p.O. 3o*. RFC*. *te.) - ••
04 SiC  CODE

o s  c i t y 06 STATE 07 Z IP  CODE 05 CITY 0 6 S7 A T E 07 ZIP CODE

01 NAME 0 2 Q + B N U M B ER 01 NAME 0 2  C) r B N U M e c n

03 STREET  ADD RESS {P.O. 5c*. RPC*, i t : . ) 04 SIC CODE 03 ST REET  AD D RESS 'P.O. 8c*. RFC*. mte.f 04 & C  CODE

o s  C ity 06 STATE C7 ZIP  CODE 05 CITY 06 STATE 07 I I P  C O D E ­

V. SOURCES OF INFORMATION ; c « « m c * c f9t*r*»C4S. 4 .0 .. 8/4/4 /*>3. I 4 W 0 IHMffHi. f920CS/

•

___________________________________________________________

EPAFCRM 2070-13 (7-81)



r—r"* ™

on p  W. EMERGENCY WASTE TREATMENT 
04 DESCRIPTION

01 D  N. CUTOFF WALLS 
04 DESCRIPTION

01 Z3 o . EMERGENCY DIKING/SURFACE WATER DIVERSION. 02 DATE .
• 04 DESCRIPTION

01 D  P. CUTOFF TRENCHES SUM P 
04 DESCRIPTION

02 DATE

02 DATE
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03 AGENCY
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POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 
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01 C  R. BARP.iER WALLS CONSTRUCTED 
04 DESCRIPTION

n9 r>AT=: 03 AGENCY

01 O  S. CAPPING/COVERING 
04 DESCRIPTION

09 OATP 03 AGENCY.

---------------------------- —

- 01 C  T. BULK TANKAGE REPAIRED 
04 DESCRIPTION

o ?  flATf 03 AGENCY
-

01 G  U. GROUT CURTAIN CONSTRUCTED 
04 DESCRIPTION

09 OATP . 03 AGENCY

01 □  V. BOTTOM SEALED 
04 DESCRIPTION

o ?  pATp 03 AGENCY.
f

01 G  W. GAS CONTROL 
04 DESCRIPTION

p ? pATf 03 AGENCY

_

01 D  X  FIRE CONTROL 
04 DESCRIPTION

02 OATE 03 AGENCY
. . .  ..

01 □  Y.. LEACH ATE TREATMENT 
04 OESCRIPP.CN

0 ?  Da t e 03 AGENCY

01 C  2. AREA EVACUATED 
04  DESCRIPTION - ■

. . .  09 nATP 03 AGENCY

01 □  1. ACCESS TO SITE RESTRICTED 
04 DESCRIPTION .

0 ?  D4TF 03 AGENCY

01 □  2. POPULATION RELOCATED 
04 DESCRIPTION

0 ?  DATF 03 AGENCY

01 D  3. OTHER REMEDIAL ACTIVITIES 
04 DESCRIPTION

09 flATP 03 AGENCY

-  - .......- - •

III. SOURCES OF INFORMATION ;C*o m acite  n»/a.*o«co8. o.g.. ata'9 w g i. r tc o n tl
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O A T E :  7/17/85 

s u b j e c t . Conkl i n Dumps Site

K's
f r o m :  Karen Sudy I'"'

TO:Memo to the File

I spoke to Mr. Robert Denz of the Broome County Health Department 
concerning land area irrigated by Supply wells drawing from the 
aquifer of concern within a 3-mi 1erradius. To the best of Mr. Denz's 
knowledge, no land in that area is being irrigated. Mr. Denz referred 
me to the Cooperative Extension Coordinator for confirmation of that 
statement. I spoke with Mr. David Bradstreet from the Cooperative 
Extension Coordinator's office and he confirmed the statement that 
no land in that area is being irrigated.
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_________SPECIAL REGULATIONS BY COUNTY
•  This Is s list of exceptions to the Genera? Angling Regulations. “ ----------------------------------~
•  Trout waters where ice fishing Is permitted are kfentffiod hem

? « r  woek* ^  ̂
COUNTV Open Mnfmum

U n g lh
Mh
unit MrtM

ALBANY

to09

ALLEOANV

Albany State IM ve rrity  Band I argatnouto  and 
Bmeflmouth baas

H udun River Ira n  TVoy Dam upatraam la  
Fort Edwaid and tributaries In this aaedon 
to Brat barrierlm psssablc by Bah, Mohaufc 
River below R t 3 2  bridge

A pril 1- 
N ee SO

Any

WaMng proMMtod

Thompaona Lake, Wkmara Lake 

Normans K ill, ta rn  mouth la  W atorvM  Raa.

T lout

Allan Laka, Rushtord Lake flo u t

3rd Sat, to 
Amn-riOT.ae

S

s
leoBaNng 
parm lltad

April 1. 
No*. 30

Any

Genesee River Item  Belmont Dam 
la  Pennsylvania state line Largemouth and 

Smaltmouth baas Any
also

Any
number

lee Balling 
perm ittedBROOME A ll ea ten  ezoept auction a t Sueq u e fnnc nivOfJtMOW;

8us<ju*hanna River from  Qocidey StaSon AS 
Itom  le  Tioga County line  «

Largemouth and 
Small mouth I 3rd Sat In 

June-Noe 30
10*

O enent Angling Rog ii aBona apply, SEE page 1S

cS8>

NanUooke Lake Trout

2 a “ »?e Creek from oM R t 17 bridge east 
o f McCluie downstream 3 miles to new R t 
17 bridge west o f Deposit

year
Trout

Any
rize

10 lee fishing 
perm itted

AB
kUI lures

A rtific ia l 
lux

Otseflc flitte r from mouth to WNine , Point 
Reservoir Dam. Susquehanna River In 
Binghamton between Rock Bottom Oam 
mid Exchange Street bridge. Suaqueltonna 
Rlvm in the towns o f Union and Vestal from 
too Erto-Lecfcawanna R.R. bridge down- 
stream to Gray Island, Tloughniogs Rlvar

26 JS6?*10 u H torfdga.U tile  Chooomit Creo* from mouth to ftoutlcr Station Aî iniakae " p

Ashing prohibited March 1® through le t a 
May to protect tp tv n inq — flaya



1

I n r A T I A K I  P ^ O I T i r \ M  A



108-4

x'-108-2
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EXPLANATION

NAME OF RIVER, CREEK, OR VALLEY. L in e  m arks dow nstream  end o f  v a l l e y  o r
v a l l e y  r e a c h .  L e t t e r s  u n d e r l in e d  a r e  a b b r e v ia t io n  used  in  AQUILIST p ro g ram . 
Number i s  t o t a l  volum e o f  w a te r  s to r e d  in  a q u i f e r s  u p s tre a m  w ith in  v a l l e y ,  
i n  b i l l i o n s  o f  g a l lo n s ;  v a lu e  does n o t in c lu d e  t r i b u t a r i e s  f o r  w hich 
s e p a r a te  t o t a l s  a r e  shown. F o r lo n g  s t r e a m s , o n ly  s u b t o t a l s  f o r  s u c c e s s iv e  
re a c h e s  a r e  shown; num bers in  p a re n th e s e s  i n d i c a t e  v a l l e y  m ile a g e  f o r  each  
re a c h  t o t a l e d .

VALLEY MILEAGE. I n d i c a t e s  d i s t a n c e ,  in  m i le s ,  from  v a l l e y  mouth ( o r  S ta te  
l i n e ,  a s  e x p la in e d  in  t e x t ) .

BASIN BOUNDARY

BOUNDARY AND NUMBER OF INDIVIDUAL AQUIFER. B o u n d a rie s  a r e  in  p a r t  n e g a t iv e  
h y d r a u l ic  b o u n d a r ie s ,  in  p a r t  a r b i t r a r y  b o u n d a r ie s  to  s im p l i f y  a q u i f e r  
g eo m etry  f o r  AQUILIST p rog ram .

Numbers i d e n t i f y  a q u i f e r  l i s t e d  in  t a b l e  4 .
Number b e fo re  hyphen i s  v a l l e y  m ile  n e a r  c e n te r  o f  a q u i f e r .
Number a f t e r  hyphen i s  a q u i f e r - ty p e  sym bol, d e f in e d  a s  fo l lo w s :

\ l ) m 8 u r f i c i a l  a q u i f e r ,  lo w e s t w a te r - l e v e l  i s  on d o w n v a lley  s id e
b u r ie d  ( a r t e s i a n )  a q u i f e r ,  u n d e r l i e s  f i n e  sa n d , s i l t ,  a n d (o r )  c la y  

C JL ' r i g h t  s id e  \  s u r f  i c i a l  a q u i f e r ,  lo w e s t w a te r  l e v e l
4 «  l e f t  s id e  J  i s  on s id e  n e a r  c e n te r  o f  named v a l l e y

C o lo r and p a t t e r n  d e s ig n a te  a q u i f e r  th ic k n e s s  o r  p o s i t i o n :

A q u ife r  ty p e s  1, 3 , and 4 A q u ife r  ty p e  2
( s u r f i c i a l  a q u i f e r s ;  ( b u r ie d  a q u i f e r s ;
num bers i n  b lu e )_________  num bers i n  b la c k )______________

>40 f e e t  th ic k  Is i l i lx J  d e p th  >200 f e e t  to  to p  o f  a q u i f e r

10 to  40 f e e t  t h ic k  100 to  200 f e e t  to  to p  o f  a q u i f e r

<10 f e e t  th ic k *  | j | | | | | |  d | i $ h  <100 f e e t  to  to p  o f  a q u i f e r
* c,--J j  ----------------------   11 H O  8 ii" !

Many o f  th e s e  a q u i f e r s  a re _ n o t  num bered on t h i s  map n o r l i s t e d  in  ta b - le * ^ .^ :^

MORAINE. M ostly  t i l l  and“T5Kg"BgdSnTfTff^1CTua ; i‘s l ' l t y -gT gy^<apired~w teh*£?^  9 1 )8  
u n s a tu r a te d  sand  and g r« v e l- - i t i~ s o m e ^ L a c « s ,~ - J ia a v«aG a^«*ed-caffifc iaed  VJHUOO 
a q u i f e r s  o f  sand and gr a v e l  p r e s e n t  in  some p la c e s .  n V 'd T

__________________________  ° !/1 - — - t — — —  asY c.irj ~i}^r  ,

AQUIFERS
HydfQIogy'bY”A“t'r§'ri"'DTRandatT"(west-of-750-45' ( and Robert D. MacNish, 1970
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